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i OF POOR QUALITY

PI
_i, 1 INTRODUCTION

_< _ .. LS the pr.imary function of the Mrcraft _oise _edi_tion Program
' (ANO_P) tO predict air,raft noise with the bee_ durrently available methods.

Th6 p_ediction methods implemented in AHOPP are based on refeten_eable meth-
, ods and da_a. As new methods and _ata become available, they are evaloated

__ ",- and may be lhcorporated in AN_PP.

_i_<._'! Although the primary function of &8OPP is accurate n_ise prediction of
_,_ air_raft operationss geveral secondary gunctlons provide the framewor_ for

_'_ the prediction capability. These _ecOndary functions inclode the followin_:

w

_: 1. Providln_ alternate p_ediCtion methods when available_ _,._,

_'_" 2. ProViding data fo_ development and evaluation of pzedl_tlon met,_Ods_ _ ,

_:_o_ 3. Provldin_ _oftware that is flexible enough t_ adapt to future n_ise

=i,_,°_ prediction needs

_":' . 4. Providing fo_ extension and revisions of curren£ pre.diction methods

"_:',, $. Pr_vldin_ optimum use _f _ompute_ r_sourceS

.... AI_OP_ iS documented in the "Aircraft NOiSe PrediCtion P_o_ram Theoretl-
.. cal Manual" (_ef. I), the "ANO_ Progra_er_' Reference ManUal for the _xec-

--_' utile SyStem" (ref. 2), and this user'_ manual.

-J°_" The ANOPP Theoretical Manual provide_ a rigorous de_crlption of the,

_ _, noise prediction methods implemented in ANOP_. EqUatlon_, diagram, and
technical r_f_rences all_ the use_ to select the methods a_plicable to the _

°_ problem. Data requirement_ a_e described carefully and llmitin_ value8 are

:_• given for each data item. _ery _-_OPP u:,er ehould have a copy of the
_ _"'_ Theoretical Manual in.additlo_ to thi_ _anual.

=. ,,

=__::, T_e ANO_P PrograMmer_' Reference Manual d&tails the inner workinq_ of
_; the A_O_ exeG_tlVe system. DeSign Strategies, dev_lop_eht _thods, and

....:""" i_plementation epe_ifice are presented in sufficient detail to facilitate

_! program development and maintenance. The A_oPP user _an refer to this man- _
......_ _al to add or m_dify executive syetem _apabilities_ to transition to a new

,,:.!:. co_uter system, or to acquire In-d_pth knOWledge of the executive system.

_; This manual also includes a qulde to the _riter Of a n_w functional modul_.

_=_ Th_ A_NOP Us&r' s Manual _rovides the i_tr_etions _ded to _ol_e a

_,:_, Wide variety of aircraft fl_iSe predictio_ _r_blems. InpUt preparation_

:,-_W' method selectlo_, data storage, ahd ptOg_ammlng shortc_t_ a_ d_scribed,

_,/_., T_ introduction of this manual containe brief overviews of the n01s_ pr_-
.... di_tlo_ _roblem, the dapabilltie_ and advantages of the _NO_P software, and
,,, the orgahlzatiO_ of t.h_ manual.

+ I-I
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_ i.I _O_SE PR_bI_TION OVERVIEW

I

; _n order tO p_edi_t _he noise frc_ aft alreraft operation it is

: : necessary to 1oca_e the aircraft aed observer _Ith re_pe_t to each others

ii_ model the noi_e-gehe_ati_g bechanlsms, propagate the noise through the

it atmosphere to the observer, a,d _alculate the qflantlty of thG noise that is
_'!_ observed. The problem of predicting aircraft nOiSe iS _ivlded Wi_hln ANOPP
' _ntO these four areas:

, ' I. aircraft flight definltiOn

L_. 2. Se_rc_.-n_Ise _odeli_
,

_ 3. P_Opagation and g_oufld effects

4.-ke_elved noise calculations

The AeOPP _oduleS corresponding to each area are _hown in _igure I......

The d_finitlon of t_e aircraft flight path is the first task to be

_! performed. _or this purpo, e the Flight Dynamics Module (?LI) Was created..
_ This module uses lift and d_aq tables and a _odel with tWo degrees of f_ee-
_: dora tO compote the flight path of the aircraft. It the_ expresse_ the out-

_' put in a format compatible with the Geometry Module (GEO), which calculate9

!i_ sOurce-to-obSerVer geometry. The Geometry Module performs one or more

I!' coordlnate-sy_tem transformation_ and atteapts to redUce the number of timesthe source noiae must be computed. The satisfactor_ eomple_ion of these

mo ule,f rni hest,epropagati n p thin O matlo,thenoise.

i The seleCtiOn O_ the noise aodul_s _ake
source _equlred tO a _redictI0n

i_ ca_ only be made after care_ull_ consultin_ th_ ANOPP _oretlcal Manual

_ (ref. I) and evaluating the physical hardware that is being modeled. A_OPP" provides the %_uroe prediction modules along wleh their required data ta_le_

_i and attempts to validate the user input. _t is possible to provide an

_ incorrect model_ and only familiarlty with _he prediction methods and the
_ hardWare =an ensure proper _Sage. ?or these reasons the user is urged to

!.._ obtain a copy of the ANOPP Theoretical Manoal and use it as a companion
.... : volume to.thls.aanual.
>.[

ii_ The source predlctiofl modules all perform similar functions: receive

_'_i" the input data, compute the Source noise in the form of _ormal_Zed unattenu _
ated free-field mean-square pressure at a given distance fro_ the source,

and output the data in a dlmenslonless fo_m to a data base. _ne o_tpUt

_i. _ea_square pressures are a function of frequency, directivity angle_ and
a_i_uth angle and a_e calculated for I/3-o_taV_ bands with center fr_quen-

cles s_eclfled by the user. #ure_tone data, i_ pre_ent_ are added to broad-
,_. band data in the band in w_ich the tone fallS.

: _i. _oise data that are computed by the fl_Ise sOurcG _odul_s are computed
for a reference dls£ance fro_ th_ source, To calculate th_ hoise at the

observer eh_ _ropagation Module (P_O) _Ust be used. This _odule _rov£des

for spherlcai s_r_adiflg losses_ at$osp_erlc attenuatlofi, arid groUnd-surface
effects i_redlct the 1/3-octave spectra a£ th_ observer.

I-2
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.i, i o'o1,.I, Aircraft flll_htdeflnltlo.

_ _ ', •

i' I

i,,_ 1 l 1 l

l it 1 ,/! _i............................................ _-_21Y- -"

"'If!'i groundeffects
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.. calculations .

|:[ Figuee I .- Aircraft _oi_e p_edictioM Using ANOPP.
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(data _ember) capability resemblea _loaely the FOR_RA_ fil_ InpUt/eQtput.

• _-- In addition, meat of the large data block| needed d_rlng a_ /LNO_P fun are
eithe_ created by the soft, are or loaded during the run from auxiliary at_r_
a_e from a tile p_evt4ed b_ _he ay_em6 9hie unique data m4na_ement _apa-
bility Is als_ ueeful for _tOring u_er JUpplie_ dat_ fsr _rOblems better

solved By 6Xt_nded stU_i6a. AithbU_h thi_ overview giv_a a basid Und6r-

etandln_ of the data flay available withln &NOgP, the full capabilities of

data management carl only be re_egni_ed by rvferring to the app_Spriate seC-
tions 0£ the "ANdPP Programmers' _faren_e Manual fo_ the EXeCutiVe System"
(re_. 2).

., The capability for the u_er tO easily modify th_ proble_ solutloa to
• fit his n_d_ is a_other feature of the kNOPP _oftware. Users of &NOPP _afl

investigate the floi_e produced by individual engine components ae well aS

the noise produced by an alrcra_t flyover. Commonly u_e_ p_oblem solutlon_

a_e available within ANOPP aridminimi_ the user'S programming task. How-

evet_ the user is able to design and opti_i_e a solution for his specific
p_oblem when necessary. Thi_ versatility is achieved through the u_e of a

_ecial command language described in section 3. The set of commonly used

solutions (which ace called procedures) is described in detail i_ section 5.

This capability _ermits ANOPP to solve current noise prediction prOblemS and
also _o anticipate proble_ 0£ the future.

The concept of a functional module i_ yet another _eature of _opP.

_, The computer code i_ divided i_to pi_ces called modules accordlng to the
task the code was _ea_t to perform. Noi@e computational modules are co_-

: pletely separate _rom each other and from the utilit_ modules which _e_ve
i them_ Thus, new functional modules can be added and old ones modified or

: replaced With relative ease_ _oreover_ dhange_ in th_ _b_puter s_stem on
which ANO_P _uhe impact only th_%e few _ility _odule_ which comm_nicat_

_ directly with the outside system. This _akeS ANO_P a very reliable and,
iI maintalnabl_ tool for noise research.

This manual is structured to accommodate the needs of Users _os_esSlng
va_iou_ levels of ANOPP exgerlence. _or the novice, section% I and 2 docu-

ment the basic concepts of the ANOPP system. The purpos_ of th_se _ectlons

is limited to presenting overVieWs of the program, data componentS, and

J_! terminology to the level _equited by the potential u_@r. The user desiring
_,i,. a deeper knowle_ge of the internal &_OPP _ystem _hould refer to the "ANDPP

ilJl_I PrOgra_er's _e_erenc_ Manual for the EXecutiVe SyStem" (ref, 2).

_._i. section 3 cove_ ASOPP usage. _t documents the capabilities o_ the

_,., e_ecutive _yste_ control statement language, the user's tool _ot formulating

iiiii: and executing ANOPP a_plications_ The sections are ordered so that control •

o._ statements with capabilities that are functlbnally related are documented
_'_' together. _xten_iVe examples 0£ single control _tatements arid control

_ state_ent sttea_s are pzovided_
• [i'

=_'i!." Section 4 documents the installed _oP_ functloflal modules available off

_ the s_ste_. These a_e the coded modules that p_fo_ specific acoustic-

i _elated functions and thai are available for user eMecution du_i,g _8OPP

_ tuns. A brief functional description, input and output docu_entatlo_, and

i
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,i_,'

nXampln._ _ qlwn fo_ _.Io.hfu,ctlonal m_d_l_. _br _ dnt_il_d d_,aripelo_

'_ of Eh,_ m,_tl_odolo_y fo_ t+aeh mddllto_ th_ 11_r Bhotlld t_fnr t_ thn M_IIp_ 9h_o-
_. e_ele._l Mamml. (r_f. 11.

i "_' 8netion 5 pltotl,_ilta tll_ AI_IlPP eOlitPnl nt,ttf_lfl_llt pro[_,i_dtlr_ ltl_f_r¥, l_tah
_: proe_dtlt(_ |._1 ,1 F_t_ af ?_N(I_ _X_o.tltlvi_ fly_tllnl OOllttt't[ FltatAi_t/_l_1_:, _ll_tt 13t_rt_dflfi

a q_p nf f'alat_l ta_ksl Iflal_tdlrtqtllooxoeutin_ nf ohn of _loOt_fuflctiollal

_, ,, modti|(_8. _h_ t_s_ i_ o_lenttPm_Od to t:_ eh_ proe._dbr_ l,i_r_r_ t_h_n_v_- po_-
_- _il_lo to _aVr. timO and to r,_,|ltt:t_ otrotm.

Rectioft 6 defiftos the eontonts of the Afl(IPP|,orra,ltli_ftt d.I¢.1banO. C'er-
k'_i_. lain functional modules ro.qtllro ao.ott_t.it:-rOlatod t,_blo_ and d,lt_t _t_, q_llo
¢ ' Derman_nt tlat,tbaao eollt,liI1_tho r_eoatmOndt_d dat,t to b_ tts_d with tho _ttne-

' tionat modifies,

I_pOndix_ A t_ _ mti_)ort the m.lin soetio_: Appendix _ contains ,_
i,. :." ttloh_ary of _NOPP ter_ arid acrotty_s; apptSndtx I_ contains af_ indox to thi__u .

_:'. control stato_c_nts; appehdix C contains tocHniqttos for _¢ror dia_ho,qtlc_ and

[ r_covery/ app_.ndix D contains t_forf_atLon for the ofx_rattnq _ystems for
_,:, which ANOPP iS ava_[lahl_; ,andal*iX_ndlxP.contains a sum_tary oi_ the ANOPP
! " functional modules.

i? ,

¢

L:I
L

i.o

!---/.,

.,,.,

.

%,
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:o 2 ANoPP coRcmPTS

Thla section eontaln_ defin!tlon_ ahd vocabulary necessary to the _s_r

i .. of the Aircraft Noi_e Prediction Program• ft explains how the ANOPP exeou_
; tire _yHts_ is designe_ how noisd predictlofl _dd d_ta h_ddllh_ rnqUtf_ments
, ', a_e impl, ea_nt_d, a_d how users oontr61 proqraa floW_ ones users beaom_
i'" fa$iltar with the basic eon_e_ts, t_ey ca_ Pefe_ to seetiofls ] and 4 foe the
i _; control e_rd_ a_d fu_t_Onal m_dulea needed to solve thelt problnms

_ The f0nda_ental design requirements of _e A_OPP syste_ woro defined as
i

:- 1. _lexibility for the addition, replacement, or r_moval of prediction
'_,' methods

2. User control for selective and effective USe of the Various
methodologieB

p_. ANOPP. me_ts these requirements by separating all execUtiVe functions fro_

.: noise prediction £unctiong° The progra_ is segmented, or modular, in struc-

i...... ture. All ANOPP executive systea control tacks are performed in executivei

nodules; all the noise prediction technology is contained in functional

_". _ _odules. The modular structure of ANOPP provides the desired flexibility
io ,, for adding new hoi_e prediction-modules and for replacin_ or removLng out-
_"' dated o_es.

_:_ &NOP_'_ e_ecutlve _ySte_ al_ the user to formulate a_d exeCUte
i_-. nOmeroUS Variations of th_ available noise p_edictiofi applicationS, withou_

_ . a_terin_ a programming _Rill or a detailed knowledge of the host operating
! • _yste_. The user prepares an i_p_t set of ANOPP control statements

(Hollerith c&rda or card-image _ecords}. The User's cofltrol statement

stress deteraines the processing flow during P.he RNOPP run. Osing various
=._ control state,Silts, th_ user selects the functional modUles and establishes

acce_ _o or _re_the data items required for each functional module's
execution°

' The ANoPP executive syste.a p_oVldes £or all i, terfacin_ With the host

.... '_ computer's external operating system. It initializes the program_ edits the

_ control statement stream, processes each control statement by calling the
required executive a_d/or functional _odul_ into execution, and performs

"_' error handling and exit procedures to the host ope_atlSg system• The execu-
,i_" tire syst_ p@rfor_s data base management of the magnetic-tape or _ass-

...:_.... stora_ e_ter_al files on Which data itm id_fltified by the user reside.
': It also p_r_orms data storage aanage_nt within th_ central _eaory estab-

° _ Liahed for the A_OPP run. it manages 91obal dynamic stora_ (GD_), a perma- ,
°:i' nent area established withlh the program for every _OPP run_'whe_e exaeu-
: tire system and user tables a_e _aintai_ed throughout the run. It also

:, _aflages local d_fla$ic s.tora_ (LOS), the portion of the program's central

)., _emory l_ft available after a _odule _o be executed has beefl loaded, LOS is

•, used for intetflal da_a sto_age that is r_quired only duC_ng execution of _he
_.,i :': currently loaded modUle.

!
q
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Figure 1 _ows Ch_ Io_i=al structure o_ A_DPP durlnq exscut!on. _n-

tral memory is dlvid_d into four area_l

1. _eutlq_ system root _e_t

2, RxeeUtive o_ fuflctional _odul_ overlay

3. Local dynamic 8tofdgO

' 4. Global dynamic storage

• Io oron=o,d,Jro=.}__ '
,, ANOPr ANoPP

executive system executive system

root segment root segment

I End of
i i

p_rmanont overlay,

Executive

module

over lay Functional
module

............ overlay

secon overlay

, Local

dynandic

sto_ age Local

dynamic

s_orage

'; _ Global
--/ | dynamic storage |

;i'. Global Global

dynamic dynamic
--<V,

,, / storage s Eo_,,_e

._, _Rbfer{}nce addeess [
-_' _ and field length .|

(a} _xec_ti_a _odule e_e_tloS. (b] _hlnetlofial mod_le aR_c_tlon.

-._,".. Fi_re 1 .- ANOPP s_uOtUre_

The executive system roo_ seg_enE cofltains ali utility sObptogra_ t_at

:, are used repeatedly by the executive or fUhctiofial modules. Th_se include

=_: syste_-speclfic input and output routines, operating syste_ interfaces,

' 2-2
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library subroutines, and others. The second memory division contains the
specific module currently being executed. Local dynamic storage, as

.. _ explained above, is that t_ansieht part of dynamic storage that may be over-

laid when the next module is loaded. Global dynamic storage is located at

/" the end of core memory, with the boundary between GDS and LDS set by the
'_ * user at execution time.

2

: 2.2' FUNCTIONAL MODUL_ (FM)

L A functional module (FM) is a logically independent group of subpro-

grams that perform a specific noisa-prediction-rel&ted function or a utility
,, (data preparation or modification) flmction. A FM is loaded into central

_" memory and executed when the ANOPP executive system processes a user control7

i/ statement requesting its execution. After FM termination, other executive
_: and functional modules loaded to process subsequent user control statements

_:: m_y occupy the same &rea of central memory,

=:, Section 4 of this manual documents the functional modules currently
:. installed on the ANOPP system. T_e section defines the noise prediction or

':. utility capabilities of each FM and also describes the user parameters and

:'_ data base items required as input to the FM or crea_ed within and output

o_ from it.

_ The FM internally satisfies its data requirements by referencing alpha-
_.. numeric A_OPP na_es of data base items and user parameters. _ese name_ are

_' used within section 4 to identity the items required hy the ?M. Before the •

_i: control statement that requests execution of a particular FM, the user
_! includes other ANOPP control statements that establish the _equired name_

_,T data items in the ANOPP run. An item may have been created in a previously

executed FM in the same run, and therefore is already in the executive sys-

• _': tem internal tables; thus, no further user control statements may be

: required. The item may be a User parameter or data base item that the user
must create via control statements, Fihally, the item maybe a standard

_:_ table that resides on the ANOPP permanent database. For permanent data

base items, the user must attach the item via a control statement prior to
:,_ FM execution to establish it in the run.

_... ANOPP named data items (data base items and use= parameters), and how
: an executing FM or a user control card speclficati_n references them, are

" described in the following subsections.
_..,,

The user has the option of substituting a_ternate items with names
' other than those recommended in section 4 for the FM data. The alternate

item may have been created by the user within the run, or may have been

.... attached by the user from the permanent data base or user-malntalned data
,_ base. When substitute data base items or user parameters are to be used, an

alternate name feature of the FM executing control statement allows the user

_-_'._. to identify which known named items are to be used to satisfy specific FM
data requirements. During the FM execution, the identified alternate items

_" are used. This alternate name concept applies as well to output data items.

'_i: The user can establish output items under different names than those used
within and documente_ as output from the functional module.

2-3
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2.3 D&TA BAS_

., 2.3.1 Data Base Components

All data items used within an ANOPP run reside within the ANOPP data

_ . base with the exception of system and user parameters. The ANOPP data ba_
_: , concept provides a method of storing and retrieving data on sequential and

random-access devices. In addition, through the ANOPP convention of named

primary data base components and the capabilities of the ANOPP data base! ,

manager, the user is relieved of the responsibility for interfacing with the

!-.- host operating system when opening, closing, reading, and writing external
! ...S files. _"

i"_. The ANOPP data base is a hierarchical structure consisting, from top to
' ii_.... bottom, of

i __- I. Library - A collectir ,_f data units, which resldee on a sequefltial

i_,,'_• file

i>i_ 2. Data unit An ANOPP flamed collection of members, which resides

alone on a random-access mass-storage file except when the data

: unit has been unloaded onto a sequential library file £or group

i _ ' storage or tape transfer

3. Member - An ANOPP named collection of records

_:o 4. Record - A collection of elements

_o 5. Element - A collection of words

For the user of ANOPP w.lo is not involved in programming functional modules

_, or executlve system routines, the data base concept of words within elements

i o is irrelevant. Figure 2 illustrates the basic structure of an ANOPP data
unit and the relationship between its resident components.

i

i The ANOPP data base convention of assigning a name to a data unit and

i _ to each of its members allows easy identification of the specific primary

data base components required by functional modules and referenced by the

,_? user throughout the ANOPP run.

The executive data base manager records the actual mass-storage address

' of each named member on the data unit. This technique results in efficient

! ,, direct accessing of members in the internal system and is the reason that

_ data unit resident files are always on random-access mass-storage devices.

! _i! 2.3.1.1 Data Units

The ANOPP data unit (DU) is a named collection of named members.

."_ Except for those residing on sequential library files (described in sec-

_ tion 2.3.1.3), they are equivalent to a random-access file in the external

host operating system.

2-4
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DATA UNI_
t I i ii i i ii i.

J Unit Header & Member _l_ctory - includes the ANOPP n,_Me of the data unit
and the name a_d address o£ each resident _ber

IL

:': MEMBER (FO_l_atted)
- 0',

Me_ber Header - includes the member's ANOPP name, the address of

'.. each of its records, and a format s__eciflcation indicating that

:,.. each record is compose_ of the same sequence of data element types

_ RECORD

::: Data elements as specified by member format

ELEMENT 1 ...... i_'i' ELEMENTn '!

:,. RECORD i
.y .. i

-_'_,":' [ Data elements as specified by member format 1 ';

°_ I ELEMENT1

-._., MEMBER. ¢Car_ Image)

..::", Member Header - includes member ls ANOPP name, the address o£

_:_' each record, and & format specification indicating that each

-• record has a single 80-character (card-imag_) element

_:_,. RECORD
i i i

= 80 character string (card.image)
- ..-

_., :

_. RECORD

=_ i 80 character string (card image) l

" : MEMBER (Unformatted)

..,. Member Header - includes member's ANOPP na_e, the address of ,

=_':, each record, and a format specification indicating that all '
:' its records are unforMatted (undefined elements) '

Y .

= " RECORD

;": unformatted data

_ _'-,_ •

- °'_" REC£)RD

""' 1 unformatted data

'r'' ' " Figure 2.- ANOPP data unlt structure.



] ,,.: Th_ data unit is the prhnary component within the ANOPP data base.

_ i ,gee)ton 4 documents the data base item re_tzi_ements of a funcEiottnl module

by identifying each item ny a o¢_mbtnatiott of its data tlfitt name and mi_mber

, name. As previously disc)rased in section 2.2, the intet'n_l references to a_pect_.ic data item wif.hin th_ PM arm-also made with this )tnit (member) com-

bination. Normally the combination documented In section 4 is used. How-

:_:_::_ ever, th_-u.qer can substitute other data unit (member) cod)binations via the

alternate nam_ e.apabt llty of the control statement that executes the func-tional module.

,_:' The user establi.qhes a data unit in the ANOPP run via control state-

: ments that attach exlstinq data units or create new ones. When a data unit
/.. has been eRtabli_hed in the ANOPP run, its name is recot'aod in the executive
:. system's data ttnit dlr_ctory (Dill)). No two data units may ])ave the same

_i_: name at the same time in an ANOPP run.

_ii_".. The executive system maintains a set of it.qown data units within every::. ANOPP run. Systent data unit XSUNtT is use,| internally to satisfy executive

.ii!- system storage req_lirement.s. System data unit XRUNIT is used internallyduring checklx_[nt and restart runs. Both un.its are restricted from user

_,:, reference except to flat their co_.tents. The system data unit DA_A i8
=_::_ available to the user as a working storage data unit. It may be used to

_;: create temporary run-lifo, member._ that will cease to exist upon termination
:o:... of the &weep run or to assemble members that will subsequently be copied to
_:,.

a n_.w data unit that [s being built within the _t41.

=-. Additional user control statements allow the detachment of a previously

_ established data unit by removing its entry from th_ DUD - the arch)wing of

_:"_' a unit which restricts f_ture ANOPP access to rea_-only processing, the_o
_.._ unloading of all or some of a data unit's members onto a library file, and

_ the printing of an informative report of the content of all or some of the
_.-. data ))nits currently established in the run.

::.j The user's responsibility for rotating a data unit to its external file

_".:: is limited to those units that re_ide either on files permanently ostab-

_!_i ))shed it) the external system or on now files that the user wants to retain.

_! In both t,_s, the user must know the name by which the external file is
referenced on the required external system control cards. Sect)oft 2.5.5

_;:" documents this requirement°
L
_;,.

_:_: A user may create a new data unit, from member.q residing on existing

!_i' units and/or new member._ built uslnq data from within the input control

:: statement stream. If the new unit is temporary (not to be retained follow-
(ng the ANOPP run), the ANOPP system requests a temporary file on the exter-
nal ._ystom.

_:_: An ANOPP member is _ named eottectlon of logically related and orga-

_:_ ni_.od rot'orals. H_ch member ro._Ldos on a named data unit avidmust posAoss a

_, name unLqtte to all other memL_t's re.,lidinq on the flame unit. T_e memt_r is
:_ th,, so_'ond and ta,_t of th,_ n,lkmod compottent.g tn the ANe_PP data base struc-
k=' . lure, the data unit bolnq the first. Rtneo no two data units may hay@ the
_ Ramp n,t0npwithin artANOPP run at the same time am| because members must be

2-6
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_o_

! _/" uniquely named within their data unit, shy co_ination of data unit na_e and

i,IIi_ " member name is also unique _i":hin an ANOPP ru_.

,,; The U_it (member) combir,::--_, is used to address a specific data base

i "L. item

_,' When specified on a user contlol statement

ii" When referehced within a functional module
!

,._', In Section 4, when identified as a functional _odule's data item

o'., requirement _.

_. In Section 5, when identified as a control statement procedure's data

:: item requirement
=3..

i [

i :"!/i In Section 6, when. identified as an installed item (tables and data
_,_ record setS) that is available _o the user on the ANOPP permanent

. ," data base

i _i,._ when a user has established a data unit in a.run, each named member
that resides on that unit is automatically known in the run by its uni._

_41. (_ember) combination. A user control statement or internal £unctional mod-

_ii,] ule reference to the combination results in. access to the specif-ted member.

ij,/, User control statements can be used to create neW members on new data :
L,''_, units. The new fde_bers _ay contain combinations of records read directly '

-._L';_"._ from the user's input control statement stream and records .read from any

i"- other member currently established in the ANOPP run. !

_ .... A nlember consists of one or more records, each conforming in structure

i ,: to the _ember's format specification. The ANOPP record is not a named data '

-_,_,- component. The user who builds or modifies a aultirecord aember must be !

, aware of the sequential order of the records. Several control statements i

i°_. are available to print the record conten_s and format specification. The

_-_'. ANOPP record is not formatted in the sense of a fornlat conversion as are

i _ FORTRAN co_pute_ lan_age records. The fo_at o_ an ANOPP record is speci-
fied for a member and must correspond to one of three general format types:

i " .-. I. Unformatted, records on a mef_ber are variable-length streams of data
! .... with n_ uniform structure (data element content) defined for the

i":_'.. membe r.

b_,_ 2. Card-image records on a _ember are flxed-length (80-character)
_'i alphanumeric records, each with only one element corresponding to

_ _,. a Hollerith card image.

3. Formatted records on a member are fixed- or variable-length records

s.:- with their structure defined by a member format specification of
o

the sequence of data element types for each record in the member.

; .

00000001-TSB05



In the _ormat specification of a membe.r, the data types of the elemen_s-

within records are designated by

'"', I inteqer

- RS real slng/e precision

RD real double precision

! _. CS complex _i_gle precision

L logical

! 'i,'. An alphanumeric string of n characters

i%1 Znternally, the executive system equates each element type specification
#i_. with the number of computer words required to store a corresponding data

i:_i_.[ value. Member format specification r_les _De documented in section 3.7.

_._. There are two types of special purpose data base members, called proce-

! _iii_ dure members and table members. Any member that does not fall within these
• _" categories is simply called a data member.

_ : 2.3.1.2.1 Procedure members

A p_ocedure member contains a.sst of card-image Eecords that are A_OPP

,(" control statements. This set of _ecords is called a secondary input stream.

° A secondary input may be c_lled into execution from within other input

. streams. Procedure members that have been established on the ANOPP pe_ma-

i ...._ nent data base p_ovide specific noise prediction and/or utility functions;
'. they are documented in section 5 of this _anual. As for all members, the

user has control statement capabilities to create procedure members.

_:_ 2.3. I.2.2 Table members

.. A table member is an unforaatted member containing a single record
_ referred to as a data table. A data table has an internal format tha_ cor-

_:: responds to a valid ANOPP data table type structure. Currently only

', type 1 dat_ tables, defined below, are valid. A special set of control
_'_" statements are available to create a table member and to print summary
i_ _"

_ .... reports describing a table's structure and contents. Table members may also
_, be co_ied from one data unit to another via control statements. Table mem-

_, be_s installed on the ANO_P permanent data base a_e documented in section 6.

:i_ A type 1 data table may be output from a functional module or created
___-, according to a set of description cards supplied by the user. Section 3.7.3

_ documents the description cards for the creation process. A type I data
!_"': table may have from one to four independent variables. An independent varl-

_ _-' able in the table may be integer, real single precision, or real double

_. precision, k dependent variable may be integer, real single precision, real

double precision, or complex single precision. T_e independent variables
_/ need not be the same type, nor must the type of the dependent Variables be

ii_I the .same as that of the independent variables.
i % ' {
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While creating the table, the user specifies the acceptable interpola-
P; tion procedures to be used on the table a_d, for each independent variable,

the extrapolation method to be used if an interpolation request is outside

_ the range of the independent variable. Interpolation and extrapolation
procedures_ nt_ber of indepQndent variables, variable types, and data values
are defined via description cards supplied by the user.

• 2.3.1.3 Se_uentlal Library Files

_/ Sequential library files are used to group copies of data units on a
"' .. single external file. The library files ate used primarily to transfer data

_ baaes between computer sites, to provide system backup, and to allow group-
:_i ing of functionally related data units.

_!_/ A set of control statements is provided to handle library files. Their

=i/_ii!: capabilities include the building of a llbrary, by selectively including
_ copies of specific data units and members established in the ANOPP run_ and

....., the reverse process, resulting in the creation of new single dat_ unit
_ files.

_ 2.3.2 Data Base Definition

: An ANOPP data base is def£ned as a collection of sequential library

_: files and data units. _e following three subsections present data base
concepts that are extensions of the above defintion.

_ _= 2.3.2.1 Permanent Da£a Base

_o,'- The ANOPP permanent data base is the collection of data units and
library files established, maintained, and installed as part of the ANOPP

_ system on the external files of the host computer. The external files, data

_:_:_: units, and members that comprise this permanent data base are fully docu-
mented in sections 5 and 6 of this manual. The noise prediction functional

_°_" modules _hose data requirements are met b_ components of this data base are
< also identified in section 6.

_. 2.3.2.2 User's Data Base

....._ Typically, the user may wish to create acoustic-related table and data

_ members that reflect new or experimental noise prediction technology and to
_'_<' substitute these items for those recommended to fulfill functional module

...... data requirements in _NOPP runs. q_e ANOPP user's data base is that collec-

_ tion of library and data unit files created and _aintalned by the user on

__'" the host computer's external files.

=_i_i[ The user is cautioned that external file names, identified to the ANOPP

_ _ executive system as the residence of sequential libraries or data units,

',' must begin with alpha followed by six or less characters.

%1
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i appendix _ of this manual documenting specific host

Section 2.5.5 ahd

operating system interface requirements assist in establishing and accessing
_,ii' I the user's data base.

/ I

-'"i 2.3.2.3 Run-Life Data Base

?3 The ANOPP run-life data base is defined as all of the data units estab-

' _ lished in an ANOPP run and therefore currently identified by entries in the
.i

:,,: ANOPP executive system data unit directory (DUD). _le terms run-life data
unit and run-llfe member are also used in this manual. A run-life unit is

,:i one currently established in the run/ a run-llfe member resides on a run-

.?. li_e Unit. As a minimum, the run-life data base consists of the special

.:/, purpose' system data unit XSUN_T. In addition, any data unit established via
=._, user control statements in the current ANOPP run and not yet detached via

::'i!ii subsequent control statements is part of the run-llfe data base. Copies of
_i;.:: data units and members residing on sequential libracy files are not part of

--_:'_i.!!ilthe run-life data bases although they may be used aS a data source when

' t building a run-life unit. In summation, the run-life data base consists of
all currently established data units, which reside on an external random-

access file that is part of the permanent data .base/ on the user's data

,_i"i base, or on a temporary file established internally by the executive system.

=_!"/'!" 2.4 USER PARAMETERS
Q' /i

<:.,i The ANOPP user may create data parameters within a run via specific

...... control statements. The user parameter is a named data array of one or more
....;L/I

=_'_i elements of the same data type. User parameter elements may be integer,

_i,._?:; real single preclslonr real double precision, complex single precision,_, logical, or an alphanumeric string of characters.

_i! User parameters are used as input to functional modules. Section 4
=_ i identifies the name, purpose, data type, and number of elements of each user

_i_ I parameter that a FM requires. The alternate name capability of the FM exe-

cuting control statement allows the user to substitute an existing user

-'" parameter for the one named by the FM. Functional modules may internally

_oo':i! create new user parameters, or change the value of existing parameters.

_ _ A user parameter is established for the duration of the AHOPP run, and

!l its name is recorded in the executive system user parameter table. However,
..... the user may change the value of, the data type of, or the number of ele-

....l ments in an existing user parameter vi_ subsequent control statements. User
_ parameter values may be changed to user-_upplled values, to the cu_reht

_i values of a second user parameter, or to values resulting from a specified

iiI algebraic operation performed on each element of an existing numerical user

parameter. With other control statement capabilities, the user can llst the

values of all user parameters currently established in the run and test the

value of a user parameter to determine the subsequent processing flow.

2.5 THE ANOPP RUN

An ANOPP run is a slnqle execution of ANOPP. In contrast, the user's

job submitted to the host computer may involve the execution of one or more

_: _,, 2-10
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+ii il + ANOPP runs. The structure o_ computer Job decks depends on the operating
_. system under which ANOPP is run, as documented in appendix D. Specific

....• _ external control cards request execution of a proqra_ (A_OPP) and indicate

the location of the input card ot card-imaqe deck to be read by Chat pr_ram
(the ANOPP user's primary input stresS)+

By setClng the value of an executive system initialization parameter,
, the user can specify an edit-only run. This selection limits the ANOPP run

+,_ to the executive system primary edit phase. During this preprocessJng

_: phase, the control statements submitte_ by the User as hid primary input

_°+. stream are examined for correct syntax. In all ANOPP runs, this phase is

i i,/i!., performed; however, if syntax errors occur, the run always terminates after
...._+ the edit phase.

o,;i

+++ 2.5.J+ Control Statements (CS)
%.'.

•; Control statements (CS) are the functional directives by which the user

controls an ANOPP run. They are all structured in accordance with general
! '., control statement specifications (documented in section 3.1.2), and each

,: possesses a specific format that reflects the functional capabilities it

"yi+ provides to the user. An indeKed list of all control statements appears in

_ii: appendix B.

i° :++ Specific capabilities provided by control statements include
';'o.

_5 I. Establishing the beginning and the end of the primary input stream

_i+i.,. 2. Setting the executive system run-control parameters

,,_:
,_, 3. Calling secondary input streams (procedure members) and transfer-
'. ring control to called streams

_+' 4. Selecting print options including the printing of summary informa-
l+# tion and content of data units, members, tables, and user
-. ..,,

.:. parameters

_+i,+ 5..Establishing and reestablishing user parameter array values

+++. 6. Establishing conditional processing within the flow of the control

_ , + statement stream, dependent on current ueer or system parameter
_ values including thos_ associated with an error condition

. ., 7. Assigning data units to the run via creation, _ttachment, or load-

_.. Ing techniques

_?_"' 8. Terminating a data unit*s current run assignment

i-; +_ +,+.

..... 9. Creating procedure, table, and data members on data units by using

.... new data provided within the input stream and/or existing data
residing on existin_ members

, 10. Executing functional modules

....+ 2-11
,0
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- 11, Creating sequential library files contalnln_!_! of the
" current run-life data base

':' 12.-_tablIshinq the checkpoint and restaCt cal_abtlity within the run! ,

V'

'." 2.5.2 Pl_i_AaryInput Stream
i "%,

_=.:,_i- The primary inpu t _trea,l resides In the user's Input deck to ANOPP.
.... Only throuqh special control statements that must immediately precede this
,. InpUt stream can the user set £nltialization run controls (£ncludi_ check-

i" point and restart). Only within the primary input stream can the user sub-

;i_- mit new member data directly from input card images.

i ..,, 2.5.3 Secondar_ Lnpu t Stream

; _ A procedure member is a set of control statements previously created on

i_ a card-image member. A p_ocedure member _ay be called from within any other

", input strear_. When a procedure member is called, the executive system first
-..,:; edits the control statements on the member and, if no syntax errors are

:-",_, found, passes run control to the called secondary input stream. Since
:' "' called members may contain control statements that call other procedure

iii'';'!') members, the user may effect multiple levels of contrOl within his run.

._:: In the calling control stagement, the user can also modify the content

i:';i"" of control sta.tements in the called member, The technique involves the text
. replacement of specified old CS field values with new CS field values wher-

i__' ever the old ones appear on control statements in the called member. &e
F--.,

_::.-.. replacement takes place before the edit process. The feature allows substl-
,_,' tution of functional modules to be executed or o_ data items to be used

[ _:,.. within the functional modules executed within the called s._.ream.

! X-.

":::'"o 2.5.4 Run-Control Parameters

• "r,
Executive system run-control parameters, whose values may be altered by

b',_,, the user via specific control statements, are divided i'Ito two classifica-
[ .i_'.;,-. tions: initialization parameters and system parameters.

2.5.4 .I Initialization Parameters
i ,t!i.

:.',; '['he InltlalizatIo_ parameters may be assigned new values only through a
special optional control statement. When used, this special control state-

_:ii'. ment must immediately precede the user's primary input stream in his ANOPP

' (.j.' input deck. The specific initialization parameters, and the user consider-
__'_ attons involved In their value selection, are documented in section 3.1 .3.

;._ The run environment controls established via initialization parameter
_'i_, values include such items as

t

_-, - I. The selection of an edit-only run

'_..: 2, The size of GDS (global dynamic storage)
u',

, 2-12
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; . , 3, _e maximum number of entries in the executive data uni_-_'Lr_cJ_o-_

;! 4, The maximum number of entries in the executive table directory

,' ' 5. The number of lines per page to be used for all _OP_-qenerated
•' printed output

_' 6. The m-_ximum number of card images for new member generation in the
,: primary input stream

• 2.5.4.2 System Parameters

__,,'_,,_ The system parameters are those run-control parameters that may be set,
',,, and r eset_ via control statements within input streams. The specific system

_,,-_ _ parameters, and _.he user considerations Involved _n the_e Value selectionj
"','i are documented in Section 3.2.

_ The run environment controls established via system parameter values

-,',., include such options as

I I. Printing of each control statement card image during editing phases

l__'_"i, 2. Printing of each control statemen_ card image executed during the

_.i:*' control statement processing

_'_..... 3. ExecUtive system's subsequent action when a nonfatal error condition !

•_,," occurs durin_ the processing of the p_evious control statement

_._: 4. Accumulation of cost accounting information
= .o_/

,."5'
_ 6

•,, The system parameters that control the control statement print options

..,,,.: and cost accounting listed above may also be set at _an initialization.

_._. 2.5.5 External S_stem Interface
i

_" The ANOPP system was designed and structured to relieve the User of

_=_._, _ost responsibility for In_erface with the host computer operating system, :

_'_','i particul_rly in the areas of execution ti_e, data base_ and central-memory
: resource management. However, llke any other program, AHOPP .must be submit- '

. ?'_. ted for execution within a Job deck comprised of external syste_ control
_ _,;_,..'. cards in addition to the user's ANOP_ input deck.

!_ ' Depending on the assistance available at the host computer instal-

_ lation, the user must to some degree understand and satisfy the specific

external system interface requirements of his ANOPP run. Appendix D identl-

'.,', flee the specific control cards that satisfy these requirements.

L

t' '
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Interfacing the ANOPP run and host opj_system requires knowledge
of

1, ANOPP _ob deck structure - An appendix example is provided,

2. Job identification and permission cards - The appendix identifies
': these cards, but the host computer installation must provide local
' information,

_: 3. &NOPP _ob central-memory and run-time requirements - _he appendix
_: supplies recommended settings and identifies the control cards

that establish them. In addition, specific functional module and,L ,

, procedure member documentation in sections 4 and 5 may recommend "
adjustments to these settings, based on data unit, table, local
dynamic storage (LOS), global dynamic storage (GDS), and time
requirements,

: 4. ANOPP load sequence - The appendix identifies the control card or
,_ cards required to load and execute ANOPP.

5. External file control c_rd requirements - The appendix identifies
and provides usage examples of those control cards required to

assign an existing external file to a Job, to drop a file's.

assignment, and to permanently establish a file created during the
ANOPP job. Computer site assistance ma_ be required to determine

-. any local user file-access password requireaents. _ne user must
determine which files will fulfill the F_4 and procedure me_ber

data base requirements of the job. These must be established in
the run via control statements. D_ta items on the ANOPP permanent

data base can be attached by referencing the names listed in sec-
tion 6. If a substitute data unit (not part of the ANOPP perma-

nent data base) is to be used, the external file name for that
data unit must be known.

...... 2._5---Check_olnt and Restart

Noise prediction applications, controlled by the ANOP_ system, often

., require execution of multiple functional modules. Each functional module

... processed potentially establishe_ interim data items required by other func-
tional modules that follow in the run. In so doing, the functional module

may use considerable computer time and produce an erroneous or unwanted

condition, whose cause is not immediately identified. To correct the error

' or to adjust input items to produce the desired final result, the User might
:: reexecute an entire ANOPP run one or more times.
,:,_

.,, The checkpoint and restart features of the ANOPP system provide an

_iternative to reruns of entire ANOPP applications. The user can establish
,,:, ?checkpoints within a run where a cycle will be created on an external check-

,, point file. Each cycle on the file contains the internal system and user-
establlshed data that would be required to reestablish the operating envi-

,. ronment that existed in the run at the time the checkpoint occurred.
T

.i, Multiple checkpoints may be established throughout the user's input

strear_ and may be activated or deactivated. The user may subsequently
i

. _: 2-14
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reatart a run at any one of the oheckpoints that was active durinq the ini-
*' tlal run, New values of run_ontrol parameters may be substltuted, and an

,"' |

input stream may be inserted fo_ p_o_e_sinq before the _est4rt of the orlqi-
-_,..' nal run. _L_nerestart £_ then initiated with the execution of the control

Qtatement that eollowed a spe_ifle ehe_kpo£nt In the orlqln_l run's input

_,. The exeoution o£ oheokpoint run_ _md restart run8 £nvolvo_ _pocial
control statements and parameters, _hoir uaaq_ le documented in

-_' !_" section 3.10.

4

7" ..

: "
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"'_ 3 &NOPP USAGE

..i': I - Thin section do,_ument_ the specific _ontrol strut.meats that ,_llow the
' user to formulate and execute him noise prediction applications. W,_thin

,i. major subsections, titled p_r_lqraphs discuss the variety nf fum_t£onally
-', ! related processlnq control, provLded by the control statements R_ch tndt-

r vldu_1 control _tatement (CA) _s than doeumentnd as to purpose, speelfie

'..! ferment, functional pardmnter descriptions, nxample_, and restrictions.
' Where appropriate, a separate subsection pr_ont_ m_aqe exemplar ut_lizinqr

combinations of related control _t,_tements. The eoqtents of thi_ section

:_, explain the _e of ANOPP controt sta.tem_nts, _ny requirom,_nt for external
,_ operating system control cards a_eociated with a .peetfic ANOPP control
!, statement function i_ indicated in the documentation of that function. The
' spe,cific external control cards tha_ satisfy thP_e requirements may differ

.!: amonq operating systems and are documented in the appendixes to this manual
;,, eovcrlng external operatln_ system to ANOPP interface. The ma.terlal pre-
_, sented in this section is intended to be both a _Juido to learninq ANOPP andi!i
-i. a ready reference source for experienced ANOPP users• The potential user

i who does not already possess a basic understanding of what the ANOPP system
,_ i8, and how it works, is advised to read section 2 of this manual. The

ii experienced ANOPP user should find appendi.¢ B to this user's manual helpful.
• ,_ It is an alphabetically ordeced index of the ANOPP control statements.

,: Listed for each control statement is the subsection in section 3 that docu-

: ments it and the titles and sectional locations of usage discussions related

; to its functional capabilities.

, 3.1 RUN INPUT DECK

3oi .I Overview

The specific job-deck structure required by the operating system on

.i which the user is executing ANOPP will contain the following:

! External control cards identifying the user's job and permission to run

. Pre-ANOPP-run external control cards that assign to the user*s job the

,,, files and devices in the external system required by the ANOPP run,

.-. including the object code file O_ the ANOPP program

._ External control cards that load and execute the ANOPP program, occur-

".t rinq for each ANOPP run in the user's job

i,._1,_ Post-ANOPP-run external control cards that, when required, permanentlyestablish data base files created in the preceding run, detach files

_"I or devices no longer required by the user's Job, or purge fro_ the

external system the permanent data base files no longer required

_I ! A run input deck of ANOPP control statements for each execution of the

ANOPP program within the user's Job

Depending on the host operating system, the run input deck may option-
ally reside on a card-lmaqe file identified on the external control card

' that executed the ANOPP run. The ANOPP proqram requires a user-supplied run

'l input deck consisting of card-imaqe control _tatements and, where required,

L

iii '"
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..... ,_- card-tmnq_ tnput data. _le content of this deck eontroln the proeessinq
= seqUellce for c_xeotlt[on of ANoPP exc_PtltLve sysf _m modules and llo£se predlc-

"':' tioll fuBcti_11al m_xlllles(FM'H) dtlrinq the ANOPP run_ and it establ.ishes the

: as:_iqnment of d,tta require_d by th0 FM_B. _lleuser's run input deck for each
AN,1PI) ex_cllt.i_n consists of nile of the followinq confitluratlolls:

:i!" The primary input stream

,_: The prlmary tnp11t stream preceded by a sinql@ &NoPP inltialize,tion
_A'_ . control st,'it_ment

• _t_linql,, RRTR'P CS, Indicatlnq an _NOPP restart runa
•'....
o

_. ',_._

o " A sindlo RSTRT CR, followed by the prin_ry input s_ream a
o '

°"_': At th_ initialization of every rub, the _tNOPPexecutive system perfor.ms
o _i¢''

'_ a primlry edit phase, rhlrinq this phas,_, each oard-i.maqe control statement

:_:': in the user's primary input stream is edited for proper format and contemt.

' Provided edlt errors arc not found, each C9 is rebuilt into a i_o['maccept-
_,_
..... tble to the executive processlnq phases that will follow.

3.1.2 Control.--_a_vunent Format

o,j

F.Ich ex_cutive control statement has a specific format presented in a

'(°' corl"_,,_pondtnq subsection; all control statement formats adhere to the for
_ _" lowinq conventions:

:_._ The (,,_ dlrectiw_ is a free-form s_quenc_ of fields on multiple card
s_, ImaqPs, u._Inq ¢ard-imaqo columns I to 80. k field is a name or constant

Oo,0, required on th{,directive, separated from other [ields by delimiters. The

=:::' fields may beqin in any column a9 lonq as the sequence of fields specified
for a directive is correct. A CS directive is terminated with the occur-

•. rents of an end-of-data ($) character° A CS may be continued across as many

._s ftv_ card tm,lqes if r_quired to complete the directive; the end-of-data

,_:" ($) character apl*_ars only on the last card imaqe.

_': A t:S field may not he continued (split) across two cards, with these&.
_ ,.xcvptlon,_: ,icomplex simile-preclsion-type field, where o.e of its two
:::: r,,al sinql,,-procision eOllstants may be sl_cified entirely on one card imaqe
" and wll,,rethe second sinqle-preclsion constant may be Sl_clfi_d entirely on

-:(" tit,, follc_ainq card tmaq,,! and a strinq-tyt_ field, where the character-value
_'.

_ pot'tlou of filefield may b,- split across car.d im,lqes but the leadlnq nH type

identifieafion portion of tilefield st_clfication may nut. For examples of

. all the data-typ_ slw.elt'i_:ations,Re,', table I Ill recflon 3.1.2. Comments

may he tilth|led in the eohtmns th,tt follow the occurrence of tile end-of-

u data ($) ell,lra(-t_ron a card imaqe. Comments may not i_ continued across
•-_ : ¢,ird Im.lqeS. liowov,,r, a card imaqo on whit, h tlle$ is tile first character to

,_t'('ltr is t reared as ,1 ¢omlnent ,,ard.,o

'tlk,_.kqtl'ltt-ttlre_t an_| tirol consi,.|eratlons re,llliredfor ANOPP restart runs are
d_'tlmt_nto,| In Ret"t|on |,|[I,

]-2
C
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+", ' OF POOR QUALITYi::

-5. ,

i___,: TARI.P. 1.- PI_°PA TYPP.q

"i Pont rot mr,stem+at
&ROPP Control statement

Data type dent rot statement field-_ize value nl_cl f |eat ion

_",_7 type o(xle field forms limit in ranqe (4xamples
ehnraeter,

::,"' p-. .....

+. lnteqet I tnnn. • .n 1R tArqest. (2°e11)-1 ! 5?64607'_2

(+ optional) (slqn excluded) smalleste O O
"" (absolute values)

"i .... Real RS _n. 11 l,lrqest+ 10"*+3221 7o

_,ii pratt nion n.nn_ �\�(absolutevalue) 2?_.28F, �0�n. nnlg-n 375,1SE-I 2

:' ,.,, n.nnl_ -1 , 3)_05

; ._, ' nRn IR322

)=r' ';Re n 322F, ¤�i:_: .F.-. ,F.-2+3

-'+' (+ optional)

_ y,: ......
Real RD tn .nnDn 2q larqest, 10'*+]221 17+72D27

i _ ,, ' double n.nnO+n n_ l lest, 10 e*-2q] ._(_245.102911+25t,
! ,: ' prertsion n.nnD-n (abmolut_ value) -522.3(_5D-02

:: nD+n -1D+)22

:_,' 'i nDn 2000000DI 5nn-n ID-293

)_ (+ opt k_na l)

, _ J ,, .............Complex C,_ (R_+RS) )1 ,_ee R.q (?., 1F.2?q)

• '/ single (RS RR) (1_.2RO 27)._R_+2)
<.

precision a (I_o real single (-I.7D02,O.52)

pa rent heses )

i : Loq t ('a 1 l, .+PRUR. 7 .'PRUlg. . _'Rl! _,•

• PAL,_I_.. . le_J_l_. . Pkl.qR.+
, | .

_i:,+. Hol left th & nHxxx....x 1 16 1 to 113 rhataeters 6H 123456
string (xx...x p_rt may be (alphnn_rie) 1 IHARt'D_.HIJK

, split a_,ross eard_'

_i,, Ram_ N XXXXXXXX R 1 to R characters al_rllRl_

'_', ( f I rat c'harac_er
_' Alpha ) P&N?&HI,P,

i ++ ;":" &lqebraic AO + t + +

) L ol_rator .,
(Must be follo_,d

+ _ by a blank)

)=4:, Loqical l,O .XX. 4 .P_% .LP.. +l.?. .1%_.

: ,;" operator .NR, ,(_R. ._,_. .t+;'lP.

: _rhe rol_lex _tnqle-preel_ton (CR) value is npeclfled an t_ RR values enrlosed vlthln n required set

o_ parentheses and sel_rated by one or _ore dwllmitwr rharacters (space or c_ma), tile ('R Fl_l.I may b_*

-v. split _e, ros_ _ard IMqes only at the _ltmtter p_sttlon; l.e.. neither R_ valu_ may be apllt.

3-3
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The general for_f a control statement (CS) is as follows:

lal.._s.a,me tan, $ com,e.cs
label The label is an optional one-to-eight character name tag which.

_ will be associated with the CS dlfectlve. It is used in

providing conditional processing flow branching _ithin the

' control statement strea_ via "GOTO label" capabili_._ea of

" some control statements. A label is allow_.d on any direc. "
tire except ANOPP, RSTRT, and STARTCS.

:, # The specification of _ on a CS format indicates the require-
'_ ment for a field deli_itero The delimiter must be one or
v'.,

_.. more commas o_ spaces used to separate CS gields. The con_ma
and the space are equivalent and are processed identically

;: by the execution systeS.

_,_, cs_wae This is the one-to-eight character control-statement na_e°

• _i Valid Control statement na_es recognized by the executive
.: system are as follows-

• ANOPP CONTINUE EVALUATE PARAM TABLE

, ARCHIVE CREATE EXECUTE PROCEED TABL_ST
''.. ATTACH DATA GOTO PURGE TITLE

"" CALL DETACH IF RSTRT UNLOAD

'_"_' CATALOG DROP LOAD SETSYS UPDATE

' CKPNT EN_2S MEMLIST STARTCS UPL_ST

__
operands These are the operand fields that are required for each of the

.! individual control statements. Operand fields are ANOPP

_ names, value expressions, and/or keywords.

. An ANOPP name consists of fro_ one to eight alphanumeric char-

_o: acters, with the first character always alpha, They are

_.. used where required by the various control statements to

identify by name a user parameter, system parameter, data

--_':,i unit, member, external file, or functional module.

,_:.,'i' Value expressions consist of data that conform to the nu_eri-

=_ cal constant, logical, and string data types shown in

ii table 1 in section 3.1.2. Specification of algebraic or
" logical operations may be required.

:... Keywords are used on some control statements to specify the

_._:.., selection of an optional CS capability or the source of
_."i.." required data.

_,:_. Additional conventions used within specific CS format specifications are as
";.::_ fo Ilows:

_.:

=_o,.,":' Optional fields are always shown enclosed within a set of [ ].

.... & field specification where the user has a choice of two or more oper-
" and types, cne of which must be selected, is always shown within a

=_ i. set of { }.
_ ,
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Special delimiter characters are shown where required on control state-

_'_ _' ment format specifications. These special delimiters include ( )
' _ - / * and _.

i'

' 3.1 _l--_al _un-Environment Controls, b

3.1.3.1 Overv/e_

" The user has the capability of assigning values to specific executive

:- initialization, parameters and syste_ parameters via a special ANOPP CS.

When used, this optional control statement must be positioned im_edlately
:_ preceding the user's primary input stream in the run input deck. The Jnl- _
.....: tlalization parameter values remain in. effect for. the duration of the r_n; _

:- the system parameter values may be subsequently and repeatedly changed via

: SETSYS control statements within the CS streaJh. The following paragraphs

_ define each of the run-environment controls that the user may effect via the
_'._. ANOPP CS capabilities.

_i: S_ecifying the length of GDS (global dynamic storage).- The area of the

_! ANOPP program's central-_emory field length called GDS is used by the execu- i
/

_i tire system throughout the z_In. Within GDS, the system establishes table '

,_'. areas during functional module (FM) execution and establishes Storage areas

used during the run. _e default size of GDS is 12000 words. In section 4,

_=_ii.' documentation of specific F}|'s with the data _nlts and tables used by that

_ , FM are identifled. The user must determine from this documentation_ and
from the input CS stream, the highest number of units and _ables required

_ concurrently at any one ti_e during the run. (Some FM documentation may

_ include a required GDS-size value.) From section 4 documentation, and also
_, fro_ run experience, the user can determine if the need exists for Increas-

_ ing the size of GDS for specific ANOPP r_ns. The user can minimize the GDS
requirements by dropping the run assignment of data Units and library files
no longer needed prior to assigning those required later in the run. An

_i_ increase in GDS size may require a corresponding increase in the external

-_ control card speciflcatlon of core _emory (field length). Integer-type

!:, executive initializa_io_ parameter LRNGL control GDS size. A sample
ANOPP CS user specification would appear as LENGL=14000. Depending on the

_ user's run requirements, GDS size may also he decreased. The minimum value

_ assignable to LENGL is 3000.

_ Specifying the maximum number of executive s_stem table-dlrect_or__
_"" entries.- During functional module execution, ANOPP tables residing on table i

_':, members, or c_eated within the FM, are established within G_S as they are

needed. When a table is opened for use, it is recorded in an entry of the
.. system table directory. I£ section 4 documentation of an F_ indicates that

the maximum number of tables open simultaneously exceeds a default value_
_:_: of 10, the user must increase the value of Integer-type initialization '

_:_." parameter NAETD. A sample AHOPP CS user speci_icatlon would appear as
_._:_ NAETD=15. Depending on the user's run requirements, the maximum number of

_" table-dlrectory entries may be decreased, thus allowing for better utillza-

:. tlon of GDS. The minimum value assignable _o NAETD is I.

Speci_yin_ the maximum number of executive s_stem data-unit-d_rector_
• , entries.- Whenever a data unit is assigned to the user's run via the

+_ ATTACH CS, CREATE CS, or UNLOAD CS, it is known to the run via its entry in

_ _ 3-5
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_. the _NOPP data unit directory (DUD). From the section 4 documentation of"

_" the F_'s to b_ executed in hls run, fro_ the section 5 documentation of a_y

procedure members the user may eall in his run, and from the user's owfl

-_,, control statement stream, the user may determine the maximum, number of data

.._; u_its _at must be known to his run at any one point in time. T_rough use
..... of the DETACH CS and PURGE CS, the maximu_ may be kept as small as possible.

ZE the nun_ber exceeds a default value of 25, the user must increase the

".: value of Integer-type initialization parameter NAEUD. A sample ANOPP CS

,_,,:. user specification would appear as NAEUD=30. Depending on the user's run

._.. requirements, the maximum number of DUD entries may be decreased, thus

.,,:" allowing for better utilization of GDS. The minimum value assignable to

°'.I.i"' NAEUD is 5. The user must remember that in any ANOPP run the minimum r_n-
life data base will consist of system data units DATA and XSUNIT, that in a

/i,. checkpoint or restart run system data unit XRUNIT will also exist, and that

all three data units require their own DUD entries.

_" S_eclfyi,n 9 the number of lines pe_ page for, ANOPP _rinted output.- A

:_. page of printed output produced during an ANOPP run normally consists of the

_.,_ default value of 48 lines per page, controlled by initialization parameter
;,:i: NLPPM. The first five lines of each page are utilized for the standard

_....,:_: ANOPP page header, documented within section 3.2.3 covering the T_TLE con-
-_::. trol statement. The user may change the number of lines per printed page

:,_... via the ANOPP CS. A sample ANOPP user specification would appear as

_i NLPPM=40. The m_nimum value assignable to NLPPM is 15.

_i';': Specifyin_ a _rimar_-edit-_hase-onl_ run.- At initializa%ion of each

:,_!' ANOPP run, the executive system performs a primary edit _hase. During this

.....• phase, each control statement of the user's primary input" stream is edited
_:, for correct format and content. The user submitting a new control statement

stream may wish to limit the run to this editing phase by settlnq logical

_i _ initialization parameter NOGO to _TRUE_..T ha AN_P___c£fic_tion would

_ appear as NOGO=oTRUE..

Specif_in_ the maximum number of data cards allowed in the primary

_/ii' input stream_- The DATA CS, TABLE CS, and UPDATE CS allow the user the capa-
_/'_ bility of defining the individual records that will reside on a member. One

_,/, way to _,_put the data is through the user*s primary input stream. When the

..:,. set of card images is included in the primary input stream, the user can
_ specify the maximum number of card images allowed through the parameter

,_' MAXCARDS on the ANOPP CS. If the user does not define _AXCARDS, a default

o:i' value of 10000 is used_

_;,, In addition to the initialization parameters discussed above, the user

_i,- may change the default values of some system parameters via the ANOPP con-
?,/,,,

_.',.. trol statement. Usage discussions for system parameters are presented in

o_'i: section 3.2. Their functional description is also contained in table 2

_; ' p_esented in section 3.1.3.2.

/

•" 3.1.3.2 ANOPP CS
:-:_ ._.

:,_':, Purpose: The ANOPP control statement allows the user to assign values
"_,_._ to _pecLfled executive initialization parameters and system parameters

- }'": during the ANOPP run.

.... 3-6
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• o.

Formatl altO_lataUl.,,value t [.,..#Patamn-.vaXue n] $

: £=m_aJ the na_e of an executive system parameter or.initialization
" para_ete_, subject to chanqe via the ANOPPC,q, whose _lUe the
'.! user wishes to replace (see table 2)

_" value the valueg of the correct data type, which is to replace the
-;:",; deEault value for the specified parameter

, :!,: Example s:

_:,, . ANOPP JECHO=.TRUE. $ _..

!._ ANOPP JLOG=.FALSEo LENGL=3500 $

o.:,', ANOPP NLPPM=45, NO60= .TRUE., NAEUD=6 $

_'/,: Restrictions:
i

_':::,. The ANOPP CS is valid only as the first CS in the user's run input

....." deck.
.1,

_'_::, ' The label field _s illegal on the ANOPP control statement,

i_:i Assigned values mUst be of the correct data type and within the range

: prescribed for the system or initializatlon parameter.
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ORIGINAL
'. OF POOR QUALITY

_ABLE 2.- _QPP _ INITI&LIZP.TION _ND BYB'_M pARN4Eq_Rfl

,, Parameter Value oe_sult
: Do|cription

..I_ Nam Type _ Range vs lua

, ACCOUNT Systema Controls aoc_ulstion of cost- LO_ ._UI_0 °FALSE,
scoounting data associated with ,FALSE,
each functional module or execu-

,:_' tire processor

= _'.'."i kCCOUNT=.TaU_. - accumulate
• , accounting data

: "" ACCOUNTo.FALSE0- do not
:_'_ accumulate accounting data

:.,:_._ CK_qT Initialisation Identifies external name of check- &lphanumeric CPFXLE .
..__'_ point file to be qenerated durinq n8_ of '"

_;;:_: the _n. XI_ 8pocifioation a_ao 8_ven
resulte in eF_tem parameter characters
3C_PNT being initialised a_ or leas

-_' '_'" ,T_UE, • autonmtically activating
_"',,,..,_. checkpoint processing in the run

.... ._. (See sectioc "t.lO)

--_'_.._': JBCNO System a Controls printing of C8 card image Logical .TRUE. .PM,qE.
_'.. upon validation in primary edit .P_LSe.

•',' phase (primary input stream
, editing) and secondary edit

_',_..i_' phases (procedure member editing)

,,_. O_HO=.TRU_. - print CS card

3_CHO=.P&LSE. - do not print C8
• card images+.,

:"_''' 3LOG Systema Controls printing of CS card Images Logical .TRUE. .TRUE.-,,
_' '_" upon execution in executive .FALSE.
---_':' processing phases

-_i_ '_ OLOG_.TRUE. - print CS card
¢ images
_i' 3LOG-.F_LSE. - do not print

CS card images

= _" L_i_ Initialisation Controls size (number of computer Integer >_3000 12000
_1 words within _,_erOa Job field
._ ;.. length} assigned to global
::.,: dynamic storage (ODS) for this

_ _',, AHOPPrun

_""_'_ PL_CkRDS Initialization Controls maximum number of date Integer _I _0000
• _,_' cards allo_ed in primary lnpot

_:--_ii'_ orStreamT_J_LEf°ll°wingcsan UPD&_. D&T&.

_,:_'. _AETD Initialisation Control_ number of table-directot_/ Inteqer * _I 10
_ , entries initially allocated for

_,,. ,, this J_OFP run

' Naiad Initlallzation Controls number of date-unit- Integer >_5 25
,._;. directory entries initially

allocated for this N_OPP run
.... , | ,

_ ,' NLPPH Initialisation Controls number of lines per page Integer _15 48
.f i," to be u_ed for ANOPPprinted

_°_. output during this run

NOGO _nitialtsation Determines if ANOPP run is to be Logical ,TRU_., ,_ALSE,
"_ llmitnd to primary edit phase .FALSE,

: _'_:.' execution only

: Ü�T�NOGO=,TRUE,- primary edit
_._.. phase only run

NOGO-,PaLSE, - normal MdOPP tun

-_," asystem parameter values may also be set via the SE'rSYS CS.
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! "_'' . .......... .-,,,,,.m.._._., .--_--,,,._-+ + -!- ,, '_ -- _: +',,-,r..... |

:_it 3.,.4 Prlmar__ut Stream
I _ 3.1.4.1 --Overview

! ,i +

fi The primary input stream is the set of CS card images that resides onthe ueer+s Pun input deck, optionally preceded only by a single &NOPP CS or

l "._r' '_'r RSTRT CS, The first control statement in a prl_ary input stream must be the i

,/_,i'il !_ ST_RTCS control statement, The initiation of a no_al _,O_P run al_ays•_ begins with. the processing of the STARTCS CS, The last CS in a primary ;

i I:. input stream mttst be the ENDCS control state_ent_ The normal termination of :

i_:..:!_ a nonrestart ANOPP run always occurs with the processing of the ENDCS CS,
_....._ Within the primary input stream, the.user establishes the main processing

! :_'i,:"I control sequence fbr the run, Although control may be passed temporarily to

:..[_°:i'J a procedure member secondary input stream via a CALL CS, it _,ust always .return to the primary stream, Only within the primary input stream may the ..'

i-+:':ii user directly input new data for the creation of members via capabilities of

+..+ Purpose= The STARTCS control dtatement indicates the beglnnlhq of the
;:"i} user's primary input stream,

:'I Restrictions;

,,. ,:. S._ARTCS is valld only when used as the first cont_l statement in the

..... primary input stream, A label field is not allowed on the STARTCS,

_i'._:.i A START_S CS may optionally be preceded by an ANOPP CS in the user's
_",:'! input deck.

+!i:i
+4':'. 3,1.4.1.2 ENDCS CS

i_>" Pur_se_ The ENDCS control statement indicates the end of the user's
i-_(_'i primary input stream and terminates the ANOPP run, Special usage og this

_:i.i control gtatement within ANOPP restart runs is documented in _ectlon 3.10.
i

..:..!::-'t Format, t_La_l_Imtot:s$
L

r _xamples,

+,. EOJ E_DCS $

Restrlctfons E_DCS is valid only when used as the last control state-
_,_ ment in the primary input stream,

 ii!'
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i ,, /

:_", 3,1•4,2 Examples
[ :

i --._' A normal ANOPP run would consist of a primary input stream consisting
_'.': of

i>' •

i..:,, other functional control _tatementa

_-' z_s $

_,', The primary input stream may optionally be preceded by an kSOPP CS in
! :" the user's input deck:

'd''
ANOPP JLOG=.FALSE• $

i $
i _'['; •

;,i' ENDCS $

i.,_' For examples of primary input streams used for A_OPP restart runs, see
i".i_ section 3.10.

"._ 3.2 CHANGEABLE RUN-ENVIRONMENT CONTROLS

_-.._ 3.2.1 Overview

!_i The user has the capability to assign values to specific executive

system parameters via the SETSYS control statement• In addition, the user

_i- has the capability to establish, via the TITLE CS, a character string value
i ....

!j, that will appear as a title llne in the header of each printed output page•
_.: The system parameters, unlike the initialization parameters discussed in
i ,_: section 3•1.3, may have their values reset repeatedly during the user's

: -, run. The following is a discussion of the usage considerations applicableC

,. to each of the system parameters•

_: !_ Control the printin_ of each CS card image durln_ executive editin__, phases•- Prior to executing the first control statement in either a primary
i 'v

or secondary input stream, the system performs an edit phase in which each
'...... card image in the stream is validated for correct format and syntax. At the

!=I_'::_ initiation of an edit phase, the value of logical system parameter JECHO

i_i:i I controls whether each validated CS card image is to be listed in the printed

_:_", output of the ANOPP run. If JECHO is at default value .FALSE,, the card

_i_i_ images are not listed; if JECHO=•TRUE•, each card image, upon edit-phase

i _!', validation, will be printed• The user desiring that the primary input
[ _. stream card images be listed (during the primary edit phase) must set JECHO

_"_!'_ to •TRUE. via an ANOPP CS. (See section 3.1.3.2,) During a run, the user

' _ : may control the secondary edit phase printing of validated secondary input

i_ii_"i' stream card images The SETSYS CS may repeatedly be used to change the
;_.... value of JECHO.

!o"

Control the printing of each CS card image durln_ executive processin_
! /,

....; h__as_.- During the processing phase of an ANOPP run, each control statement
i ,. card image, in either the primary or secondary input stream, may be printed

_'_. when it is executed by the executive system, The user has the option of

.. 3-10
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• t ,

_• setting logical system parameter JLOG to .FALSE. which suspends the printing
_' of control statement card images Since JLOG is a system parameter, its

current value may be reset at any time via the SETSYS CS. System parameter
i ,

i _ JLOG may also be set via the _OPP CS (sectioh 3.1.3.2), allowing optional
coati-of-printing the initial card images in the primary input s£ream.

7
k ,

! :,_ Specify the. subsequent processing flow within the CS stream followin_
' the occurrence of nonfatal error.- During the executive system's processinq "_

of an individual control statement, a "nonfatal error" may occur. The loqi-

: _. cal system parameter JCON controls the sequence of control statement pro-

".. cessing within the CS stream following the occurrence of a nonfatal error.
: .: If JCON is at default value .FALSE., and a nonfatal error occurs, the execu-

_ _ tire processor will search forward in the CS stream, seeking the flrst/next
i'_.,:, PROCEED CS. If one is encountered, run control resumes with that CS! other-

i .', wise, the ENDCS will be found and the run will be terminated. However, if

_"" the value of system parameter JCON is .TRUE. (via a SETSYS CS), and a non-
fatal error occurs during the processing of a CSt_ run control will resume

i::." with the next control statement in _he CS stream.

An executing functional module may recognize certain abnormal condi-
o-:
_,' tlons and indicate a nonfatal error occurrence to the system. Usually, a

printed message will also be generated by the functional module £o inform
/': the user of what occurred. Section 4_ documentation of an installed FM,

__' will i.ndlcate what Situations, if any, will result in a nonfatal error

i"." occurrence. The user's prior SETSYS CS value specification for parameter
i JCON will determine processing control following FM ter_inatlon if a non-
i"_ fatal error condition occurred. SETSYS CS specification may appear as

_i/. JCON-.TRUE. or. JCON=.FALSE.. System parameter JCON is not subject to
i_ ,. ANOPP CS value specification.

•._ Setting the title line in the ANOPP standard page header,- Each page of
.... printed output generated during a run contains the standard ANOPP page

:.:. header. The user has the capability of assigning a character string value
•/ to appear as the title line of the header via the TITLE CS. Through

..... repeated use, he may change the content of this llne during different phases

= of his run. The capability of this CS is documented in section 3.2.3. Also

•.', presented in section 3.2.3 is a figure which presents the ANOPP standard-
.' page-header content,

_' Control checkpoint run and restagt run processing.- For usage discus-
'i: slons on system parameters JCKPNT and JRSTRT, see section 3.10.

'_' 3.2.2 SETSYS CS

':i Purposes The SETSYS control statement allows the user to assign new
:. values to specified executive system parameters during an ANOPP run. ,

i

! '.L
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+_,++..+'%Jr__+'_l l''+_r'_'_ _ .... -- _'_': "_ "_ +" _'_ _ --'_

i:

(labeljls's #s  t--l,,vaXue [ .,..f,y,,L rUn.,vaXu%l $
...... lnlI_,]L label name,.

•_ nysparam the nam_ of an executive uystem parameter subject to chanqe via
. the SETSYS CS (see table 31

value the value of, the correct data type which is to replace the old
.... vatue for the specified s_,st_m parameter

?!,.' SETSYS JCON=,PALSE, $
.'__, LABEL SETSYS JLOG=,TRIIE,_ JECHO_,TRUE. $

_,:, Restriction: Assigned values must be of the correct data type and
r+,, within the range prescribed for the system parameter.

L,....

i.

' "? I

: _,.

_= ;:,

oul

L..-' ,'

=o,+
_- :

! ;+/!

':' v,
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+

TAI_R 3,- ISZq_YAeli mYAT]g4PAJtANW;qtnfi

- Ayetam Vsl_a I_fau|t
• i parameter _a,riptIQn ...... i ' value

;-, _ I nose q'ypo kngs

' [ /kC_ Controls accmuletlon of _(.It- LoglaeI ,TRUR, ,FkLH.
accounting date associated vLth .FAIAW,

:_ ; ouch functional module or eamau-

,:. tLvs prousamor
!

&CC0UN_.TRU_ - accuauleta
: i ' accounting det_

• ' _CCOI_I_.P_IIB, - do not sccu.
, '. ' ouIete accounting d_I

_'.. 3CKPNT controls perforNnc_ of defined /_oqiceI .TRUe. .P/d.61_.
eheekpoLn_ operations during ,rAISE..?RUI. Lf

, . execution of CIM CS (:ZPN?
i' , keyvord
'; i Jcl;ql_o?ltUII, - defined cheer- present on
: point operat_cms viii be N_OPP or
"_', perfomd dhltLn_ eamoutton UTkT)

_ ' .. _e(;_tl;q_C_
, JCl(IqlTm.r/_SB. o no operation

_ : viii be performed durLng
eam_on o_ 8 CKPI_ C8

. ICOH DetemLne8 _he relieving eamc_tive _ogicel .TRUE. .FMdSE.

i ' action vhen the systea nonfatal .PN_E.
_: ' , error _Iig Is let dnrin_

processing of 8 Control statement.
! .._ i or functional aoduIe

l ' JC_ ,_ B, - exertion vtlI
; continue vith processing of

'--- ' the next Cs

_. _COII-.PJ_LSk. - execution viii
continue vLth next PlIOCmm CS

_' encountered Ln the C8 etzeal!
! _ ,..'- if none is found, the EHI)C8

wttI nervily teminate the
_i m_pr n

! JI_K) e Controls printLnq of C8 card /mlqes Logical ,?RUE. ,P/_SE,
+ . upon vlttdltion in priMP/ edit .PN.SBo
[ ,: : phase (prlesary input st_relll edit-
! _: Lag) end secondary edit phases

!__iI _ (procedure nm_er edlttng)l note
_ , _Aet to effect printing of pri-

.,_,".] mary C8 stream card imqos, JkCHOut be Bet tO .TRUE. V_n In
_ &HOPPC8 (see section 3,1,3,2)

_" JECHO=._I_UI_. - print CS card

g_

_' JECHO-,P/_SE, - do not print

+ _':i JI_G4 Controls printinq of C8 card imqes LoqiceX .,U+. .IRUZ.,.ipon eaecutton in the executive .FN.SE.
" "_+ _procamsing phases

_.+ _3_,_UEo - print CS card

! JL_O_.rkLS_. - do not print C$
card lnagos

_' JRS_I_T _ontrole action of executive atone- _oqtcel .TIIUB. .IelU_IC,
get vhen _ (llamtsted if not ,PA_.S_, (,_UE, if

•, *_" present) Is encountered in RM_W C8
; _ inserted C8 stream of s restart begins run

_ H ' hh L tU_ i _ _ l tr c_ )

i -_i , JRB_.I_UE, - _hln restart
...." ( run viii continue with

L :! ..cu.on oe,he,.+i..d,
, t, checkpoints4 Cs ltremml

_: j+ execution yell rain viththe CS follovinq the llst

L _i _KPH? C$ processed In the+1 checkpoint run
_." _ J_STR'r_._N._. - this restart

. i_i run viii terminate after
execution of the _HI)CS C$

_ _ in the inlortad input stream

"'"_'_" SParaleter value amy aloe be net via _he NdOPPCS.

_', i 3-1 3
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3.2.3 TITL_ Ca

, Purpo_el The TITLE control statement sets the value of the title line
to be printed within the ._J_OPP_tandard page header. (See fig. 1.)

" Format, |I,IRk_,|TITLE_ I .¢nlm. }_ -------- stCinq conatant $

label label name

l_rmllhmlo the valid AHOPP name of a user parameter (defined via a
PARAM CS) that contains the title llne value, which must

be a string constant not exceeding 128 characters (16A8)

sizing cofmtaat the title-llne Hollerith string value, not to exceed
128 characters (1 28Hxxxx....x}

LABELI TITLE 9HJ_T NOISE $

TITLE PARAMI $
_ _.

_, Restriction: The title value must not exceed 128 characters and will
V

be printed wit/1 the left margin Justlfiedo

"';' Line 1 mm/dd/yy AHOPP Lnn/un/nn PAGEnnnn
_: Line 2 Title (128 character maximum)
" Line 3 Subtitle (128 character maximum)
!,', Line 4 Label (128 character maximum)
,. Line 5 blank

-- \' ANOPP page-header contents include:

• m/dd/yy calendar date of ANOPP run

Lnn/nn/nn current release level of ANOPP system

nnnn page count initiated at zero for each run

Title tltle-line value last assigned via a

_ ,. _ TITLE CS; default value - spaces

>o Subtitle subtitle-line value last assigned from

_i;, within a system or functional module

_:', Label label-line value last assigned from

i, " within a system or functional module

--c_' I

.... Figure 1 .- _lOPP standard-page-header content,
,/,,

" 3,3 USER PARAMETERS

!: 3.3.1 Overview

The user parameter is a named array of one or more elements of the

same data type. User parameters are established in an ANOPP run via the

...... 3-14
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PARAM CS, the EVALUATE CS, or via the execution of a functional module. See
_i_' section 2.4 for dlseussion of the basic concepts concerning their use. once

,' established, a user p4rameter will be knawn by its assigned name for the

duration of the run. A value, data type, and number--of elements of a param-

eter n_y be changed repeatedly during the run. The system maintains a set

of Intern41 user parameter tables that record the last assigned va_ue, type,

and number of elements of na=_ parameter known in the run, A user parameter
may be of type A (Hollerith character s_rlng), L (logical), I (integer), RS "...

" (real single precision), RD (real double precision), or CS (complex sinnl_
preclslon). The used may generate a listing of currently established user

": parameter values.vla the UPLIST CS.

Establishing a user parameter.- Unless a user parameter is initially
established internally within a functional module, the first PARAM CS or

EVALUATE CS processed that references a specific parameter results in its

entry in the system user parameter tables, The type, and number of array

elements, is derived from the value specification on the PARAM CS or

EVALUATE CS. The value specification on _ PARAM CS for a use= parameter may
_ be as follows:

" One or more data constants

A reference to a second user i_arameter whose current value is to be

assigned to the new parameter

i An algebraic operation to be performed against each array element of a

i _ second numerical-type user parameter, with the individual results of

the operation becoming the corresponding array elements of the new

parameter

!
::.'. A reference to a specified element of a second user parameter whose

current value will be assigned to the new parameter

i The value specification on an EVALUATE CS for a user parameter may be
_.. as follows:

! A combination of one or more arithmetic and/or functional operations to

.. be performed with various parameters and values, with the result to

be assigned to the new user parameter Gc to a specific element of an

already established parameter

A reference to a specified element of a second user para, - whose

current Value will be assigned to the new parameter or d specific

_:. element of an already established parameter

An example of each of these value specification forms is provided in
__:/ sections 3.3.2 and 3.3.3.

_.

Chan_in_ a user parameter.- A previously established parameter may have

_',i, its value and type changed via a subsequent PARAM CS or EVALUATE CS, or
_. during the execution of a functional module. A previously established

parameter may have its array size changed via a subsequent PARAM CS or

',. during the execution of a functional module.

_,_' 3-15
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.: ORIGIW_L _)£vLE15
-_"_• OF @00R QUALITY

2". Satisfying funational modulo recluirem,_nts for user parameters.- In
*,.. section 4, documentation of installed FH's t.d_nttfies the name, function,

/.. and type of each user parameter r_quir_d for a qiven _4. Once _stabliaht_d
:", in a run, a parameter ia available by name from within any fttnrtinnal

,, _ mo_ule.---_he u_er may create and substitute a differen, _ user parameter name
.... for the _tan,lard one identified in section 4 documentation of a._4 data

;,.. requirement, q_ type. and array size mist he as sp_cifi_d.--

_.. Listin_ user parameter va-lues.- The UPLIST CS allows the user to g_ner-
_'!" ate a system User parameter table dump. The printed dump lists the name,

i:!_,' type, system internal type, code, and value of each user parameter currently
_::4'_,. known in {:he run. Section 3.3.4 documents the informative content of this

';'; dump.

°_":' 3.3.2 PARAMCS

:.... _: _e PARAM control _tatement establishes a new user para_e-

_e_ , ter's value array of one or more elements, or it changes the value array of
__,', an already existing user parameter. A parameter's current data type and

_';_ number of array elements is determined by the last value assigned it.
;' o

Forma t:

•o.,. [ latmllllt=_lpnam t=e=l_resstonI [. • • .p=n=e=Pteestonnl $

_° whp,re expression may take any of the following forms:

C;_: •

. ,o;,,_}._" _m_mlle2 fluaerioal constant

), Value
,u.

.: label label name

_::,_::', pnal_ t .......the name of the user parameter for which a value is to be
...... established or changed

"_,,' pilalle_ the name of a previously established user parameter

penile 3 the name of a previously established sinqle-element user parameter
'_%' of integer type

o_,., value an array of one or more elements of type numerical constant (I, RS,
", RD, or CS), logical constant (L), or string constant (A). Array
, elements must be separated by one or more delimiters (comma or

_. spare). Examples of each value-type specification are presented
,.,,. below. For all variations of _ data-type control statement

_,, specification, see table t in section 3.1.2. When the value

'. specification is for a multiolomont Hollerith string-type

ou
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, _ parameter, each string constant must specify the same character
v field lenqth (nHxx• •x)

_ame¢lr_l ool_tattt a-numerical constant of. type I, RS, RD, or CS

In the girst for_ the current value of an unsubscripted parameter

pna_e2 will be assigned to user parameter pnamel " Ig pname2 has _ sub-

script, then the value of the specified element from the pname 2 array will

be assigned to the user parameter pname I. If pname 3 is the subscript, it
" must be of integer type and contain only one element• Otherwise, the sub-

_" script must be an integer constant. 9name 2 Bust Contain at least the number
, , of elements specified in the subscript.

: _; In the second form, the specified algebraic operation will he performed
! against each element of this parameter's value array, wlth the result of

_" each operation established in the correspondiflg element of parameter

_, pname_'s value array• The type of pname 2 (I, RS_ RD, or CS) must be the
same as that of the specified numerical constant.

i.... When performing an algebraic operation on complex single-precision-type

i :':i_ (CS) numbers, each CS number is treated as a two-element single-precision

i:iii_ array (RS, RS)• Then, addition, subtraction, multiplication, and division
! of complex numbers will be calculated as follows, with A, B, C, and D each

being real slngle-precision numbers:

(A,B)+(C,D) ffi(A+C,B �(÷��( �ä�'.::/i(A,B)-(C,D) = (A-C,B-D)

_,,, (A,B)* (C,D) = ((AC+BD), (AD+BC))

__!_: (A,B)/(C,D) ffi(((AC+BD)/(C*'2+D*'2) ),((BC-AD)/(C*'2+D*'2) ))

,. Examples:

_ The following establishes rual double-precision-type parameter L
_ . (I element) and integer-type parameters G (I element) and C (1 element).

PARAM L=I o5D-2, G=1234, C ffi2 $

_, The following establishes string-constant-type user parameter KEYS
(3 elementS) :

F_ LABELI PARAM KEYSffi4HFAN4HJET 4HPROP $

The following establishes logical parameter RESULTS (2 elements):
! -,

_.'._ PARAM RESULTS--.TRUE..FALSE. $

_,_':_ The following establishes integer-type parameter NUMBS (2 elements) and

i.......' real double-preclsion-type parameter STATS (2 elements):

_., PARAM NUMBS=347_. 5962, STATS=i 7.67D27 -1 .D+194 $

< The following establishes complex single-preclsion-type parameter
AGROUP (2 elements):

- PARAM AGROUP=-(7.,177E+17) (265.17E+2 -1.75) $

o :, 3-17
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The followln_ establishes real double-precision-type parameter T by
,- using an algebraic operation baaed on the current value of parameter L;

';. establishes integer-type parameter A with. the value of current parameter G;

and establishes real double-prealalon parameter B based on the current value

._, of parameter T (note that the add operator + is followed by spaces):

PARAM T=L*IY,62D-07, A=G, B_T + 2,0D00 $

:i The following assigns the third element of parameter KEYS to parameter
ox, E and the Cth element of parameter KEYS to parameter D:

7i, P_R_ _KEYS(3) , o=_',YsCc)$
i= il '

,Q

,';:": Restrictions •

iil
: " The numerical constant used in a PARAM CS specified algebraic operation

:_i. must be of the same numerical _ype as the specified user parameter (pname 2)
=/ii., used in that operation,

_,,.., The operators + or - must be followed by a blank.

Each value specified for a multic!em_nt user-parameter array must be of
the same type,

.. Each value spec_fled for a multielement Hollerith string parameter nu_st

_i be of-the same character length (nHxx...X).

" For a subscripted parameter name, that parameter must contain at least

the number of elements specifie_ within the parentheses. If the subscript
• (value inside the parentheses) is a parameter name, it must be of integer

".4 type and _ontain only one element.

3 . 3 . 3 EVALUATE CS

Purpose: The EVALUATE CS establishes a new user parameter of one ele-
ment or changes the value of an existing user parameter element,

where param-exp may take any of the following formS:
,i

_.,',

. priam, I - e_rea_Io_

• pr_wte - ezpteesion

.... tabel la_._ 1 name

,. p_mlie 1 the name of the user parameter for which a value is to be

established or changed, The value assigned to pname I is
the result of the evaluated expression. _ne t:/p_ assigned to

. pname I i_ the type associated with the expression,

._ 3-18
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. pmme 2 the name of a previously established user parameter whose specified
....• i -, element will be changed to the result of the uvaluated expres-

_ .. eion. If pname 3 is the subscript, it must be of int6ger type
' and contain only one element. Otherwise, the subscript must be

'i an integer constant. Pname 2 must contain at least the number
of elements specified in the subscript. The type associated with

:_. the expression must match the type associated with pname 2.

pn_ 3 the name of a. previously established single-element user parameter
,v._. of integer type

_._!_: exp--)ion a sequence of constants, user parameters, subscripted user
:_.:.,.:. parameters, and function references separated by operators .
..... and parentheses "

_v

,,:' The arithmetic operators are as follows:

i°: + addition

! - subtraction
• multiplication

.... / division

_._ *_ exponentiation
i:/"

•._..' The following functions are available:

•-.. Number of Type of
' _ ExampleFI,.,: Name Definition arguments arg_ments

Ass Ixl 1 type

_ ANTILOG I0X I I,RS ,RD' Y=ANTILOG (X)

,,,?

:,, COS cos(X) I Any type Y=COSlX) with

_:.'ii' X in deg

! INT Express argument as I Any type Y=INT(X)
.!,, integer

LOG loglo(X) where 1 I,Rs,RD Y=LOG(X)
_r _" '' X > 0

i _," REAL Express argument I Any type Y=REAL(X)
as real

;:_':: SIN slnlX) I Any type Y=StN(X) with

.....:_' X in deg

:_::, SQRT _ where X > 0 1 /_,ny type Y=SQRTlX)

_,. TAN sinlX)/coslX) 1 Any type Y=TAN(X) with
: • X In deg

_,,.
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_;_t',,, " " r+'r"_'.WD"-"'"P_+_., " :"....... "'++_+"_"-++_+"-'+
" +" _-'_'J'+-'-+"-_+-_'_+'+ + +'+":"+'+_" +""+"_++:- +--+"-:_'+-+ ++..... +--+++-_ ...... _ _-+_+ ,._ • • __++.+m

__'.r ,

t
,i

*_,, ++

i_+'_ &ll operations must be specified explicitly. For example, to multiply

=._'_ two variables A and B, the expression A*B must be used. Thus, _B, (4)(DI,
'f or A.B Will result in a syntax error with the exception of AB which is
+; treated as a parameter name.

_:_" An expression is comptlsed of subex_resslons. In the example

.....;. A/B- C*D**E

i"+i. . the following are subexpressionss

. (I) _/s

+';'i':++ (2) D*+eE

' '-.." (3) C* temPl (where temPl= D**E)

_:_ (4) temp 3 temp 2 (where temp2 C* (D**E) and temp 3 A/B)

The sequence in Which an expression is evaluated is governed by theo"

+'"';." following rules which are listed in descending precedence:

-.o /.: (1) Subexpressions delimited by parentheses are evaluated, beginning
.+',,,.+ with the innermost subexpressione.

o ,;;,
+_:i_,:; 12) Subexpressions defined by arithmetic operatorg are evaluated

_i;_ accordin_ to the folloWing precedence hierarchy.

._o_!i ** exponentiation

/ * division or multiplication
'\"'. • - addition or subtraction

_: (3) Subexpresgiong containing operators of equal precedence (+ and -
_ or * and /) ar.e evaluated f_om left to right.

_,+_ (41 Subexpressions containing the exponentlation operator (*'1 are

_+'. evaluated from right to left.

+_+ In exponentiatlon, the following types of base and exponent are
:_" permitted:

_,_ Base Exponent
--_,

+' Integer Integer_a _t ..oo..oeoo.l.le...

• "; Real ........... .... ...... Integer, real, and double precision

• ,: Double precision .... . .... Integer, real, and double precision

•o Complex ........ .......... Integer

'_ The exponentlation is evaluated from right to le_t. The expression A*_B**C
+_-+:_ is evaluated as (A**(B**C)).

° ,+

:i++ 3-20
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- o

•:, a subexpression in a given level is evaluated at the highest type

)_; _ (CS RD RS Z) of any parameter or constant in that subexpression. In expo-
4, nentiation both the base and exponent are converted to the highest type in

the subexpression with the exception of a complex base. For a complex base,

,; any noninteqer-ty_ exponent is converted to an integer type. The type of
.... the expression is the type associated wt_h the last subexpression, evaluated.

;,:,':'" Examples,

....:" Given the following parameter values, the expression to the left of the
-_":" equal sign on the EVALUATe.CS is evaluated and the result, 43.24, is sto=ed

in the user parameter table (UPT) under parameter X:

,,_'_.' PARAM BAD=16.3, BC'_5.3, CD=o96 $
:, p_aJ_l_ DE=.3, EP=2.0, P'=3 $
.... EVALUATEX = (BAD - BC)*F + (CD/DE)**EF $

_ The following results in the parameter Z taking the value 3._ in the
.... _T:
,_:, •

::!':, EVALUATE Z = 81N(30.0) �REAL(3)$

:':_:i: Given the following parameter values, the following operations are per-
o'_.' formed. The square root of 100,0 is taken, converted to an integer, and

=°_:.... then is added to the ne_atlve value of Z. The result, 6.5, is stored as the

_i_i. Ith, or 2nd, element of the parameter Y. The value of the expression _ust
=.J: have the same type as Yz

•_" PARAM Y=I0.0, 3.9, 8.2, I=2 $

_ " EVALUATE Y(I) = -Z + INT(SQRT(100.0)) $

-::_:_ Restrictions:

..... The operators + and - must be followed by a blank. For a subscripted

...."_" parameter, that parameter must contain at least the number of elements spec-

ified within the parentheses.

..... If a multielement nonsubscripted parameter is in the expression, only
:_,.'. the first element is used.

....... Each left parenthesi_ must have a corresponding right parenthesis.

The type associated with the expression Must match the type associated
: _!i:: with the parameter to the left of the equal sign if that parameter is a

_: subscripted parameter.

_'.... 3.3.4 UPLIST CS

:__ii: ' Purposes The UPLIST control statement will produce a printed list Of
:_. all user parameters currently defined within the ANOPP run, The list
......_" includes each user parameter array's name, the alpha data type, internal
;_ ANOPP numeric data-type code, and the number and value of each element in

" _ the array.

:_"" 3-21
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i. ' FormAt: la_elaO1_LXST$
i

" label label name
i ._'L

_ ' ampZi L-..,, EX e:

i :,.':_ The following control statement

! _i_i/, LABEL1 UPLXST $
i 'i:__,'
__.._ if executed when the user parameters established in a run were those created

i _'_:.. by the PARN4 CS examples and EVALUATE CS examples presented in the two pre-

_"_' vlous sections, would produce the following listing=

_ .ri' USER--PARN_ETER--TABLEDuMP

ri"
._

;_?. 'n'PE
H_ T_E a CODE ELEm_T VALUE

' "" AGROUP CS 4 ( I) .70000000000000E+01 .I7700000000000E+20

__ ( 2) .26517000000000E+05 - .17500000000000_-01
, i',_' A I 1 ( 1) 1234

_': B RD 3 ( 1) .20000000264299999999999999999D+01

, , BAD RS 2 ( 1) .163000000000002+02
" :_: BC AS 2 ( 1) .530000000000002+01

-._ c x 1 ( 1) 2
CD RS 2 ( 1) .96000000000000E+00
D A -4 ( I) JET
DE P_ 2 ( 1) .30000000000000E+00

.F . 2 (,) .2oooooooooooooE+ol
r G I 1 ( 1] 1234

L_:' z z 1 ( 1) 2
• K_zs A -4 ( 1) FAH

oO:,:. L RD 3 ( 1) .14999999999999999999999999999D-01
......'" NUNBS I 1 ( 1) 3476

i, ' ( 2) 5962 .....
,.' RESULTS L 6 ( 1) T

_.:, ( 2) r
! _:,: STATS RD 3 ( 1) .17669999999999999999999999998D+29
, _, ( 2) -.999999gg999999999999999999975+194

.... T RD 3 ( 1) .26429999999999999999999999989D-07
_!,,' X RS 2 ( 1) .43240000000000_+02

.... _ Y RS 2 ( 1) .10000000000000f_02
!: _'.. ( 2) .65000000000000E+01

!i:... ,, .,,oooooooooooo .o,•. . , ( ,, .,ooooooooooooo,

.... aTYPE CODE is an integer internal-system-type c_de. Of interest to the external ANOPP

.... user is the TYPE CODE for type a (Holerith string), e_reesed as a negative n value, where
n is the uniform character length of the string for el 3ents of the user parameter array.

! /_, ,

: oo_ Restrictions: Hone.

_---, LI
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m 3.4 FUNCTIONAL MODULE (FH) EXECUTION

3.4.1 overview

=_ ,' A functiohal modUle (FH) is a grou_ of subprograms withih the A_oPP
system that perform a spec4fic noise prediction or utility-type function.

_ The _O_P conce_s applicable to FH's are presented in section 2.2.

: / Section 4 of. this manual contains subsections, each of which documents ,

: a specific module available for.user execution via an EXECUTE CS. The sub- i
section identifies the FM by ANOPP name, presents a purpose and functional

::" description, and describes each of the user parameters and run-llfe data

base units and members required for its execution. Also documented are the
FM characteristics relevant to run environment.

T

,w

•, Satisfying FM user _arameter requirements.- In the section 4 documen-
tation of each functional module (F_4),each required user parameter is Iden-

: tilled by its FM internally known name and is documented as to its func-

'tional usage, data types and array size (nut,her of elements). The user

.....• parameter ma.y be one of the following: a required input item; an optional

_ input item that, if not currently established in the run at FM execution

:_: time, will be established by the FM using documented "default" values; or an
_:: output item always established within the FM.

:_:,_. Any user parameters that are reqU_ed as input to an FW must be estab-
-_:' lished in the run prior to the FM execution. Unless created by a prior
" r execution of another FM within the same run, the user must establish the

_: required parameter via. the P_%AM CS or EVALUATe. CS. The type and-array size
of the user parameter must match those documented for the FM requirement.

=/ If the name under which a user parameter is established is the same as

-_._:"_ the F_ internal name, that parameter will be auto_atically accessible within
the FM during its execution. However, if the parameter is established Under

. a different name, the alternate name feature of the EXECUTE CS must be used.

:::_::, This capability establishes the required internal FM association of the name
of an alternate user parameter candidate with the name by which the parame-

_: ter is known within the FM.

, • ,

..... In the same way_ the user may specify that a parameter output by a FM

'_i", be established under an alternate name lhstead of the documented FM internal

name. Once established within a FM_ a user parameter is subject to the same
:": accessing rules as one created via a PARAN CS or EVALUATS CS; in either

.:' case, the parameter will be known by its single assigned name for the dura-

_' "' tion of the run. Section 3.4.3 gives examples of CS streams satisfying FM

,__,_. user parameter requirements.

":_i!:i Satisfying the run-life data-base requirements of a FM.- Section 4
_. documentation identifies each run-llfe data base requirement of a FM. A '

_'_"." table member or data member is documented and known within the FM by the
..... combination of its resident data unit name and member name. This applies to

both FM input and FM output data base items. Section 6 of the manual docu-

ments all data items installed on the ANOPP permanent data base by using the
• _ same naming convention as described previously. Tables in set.fen 6 indi-

c ' cate which permanent data base items satisfy data requirements _or specific
FM's; for a primary candidate identified in the tables, the data unit name

3-23
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(member name) usually matches the name combination known within the t_4. If

_+_ : a data unit is currently established within a run via a prior CREATE Ca,
ATTACH CS, or LOAD Ca, and the names of the unit and one of _ts members

,/ match the name combination documented as a data r_qu£remnt within a func-
tional _odule to tm executed, that data item is automatically accessible

from within the PM. If the user decides to satisfy a FM data requirement
using an alternate item, the alternate-name capability of the EXECUTE CS
must be used.

: _ For example, suppose a PM has a data requirement documented as
_ UNITI(MFJ4_R1)o If the user*s alternate candidate existed on the same unit,
"_ but as RHOTABo, the EXECUTE CS alternate nam_ specification would include

_+_ MEMBERIaRHOT&B. However, if the alternate candidate resided on unit JETD&T0
but had the same member name as the documented FM requlrement (MEMBERI),

!

• ,,++' then the EXECUTE CS specification woUld include UNITI_JETDATo Finally, if
i "

_ r both the unit and member names of the alternate item were different from the

: '_ documented names, the alternate-name specification could include

_ i'_ UNXTI =JETDAT, MEMBERI =RHOTABo

i_,+_.._ Because of this convention for Ldentlfying a run-life data item by the
_ '_". combination of its resldent unit and member names, and because two data

I _.- units of the same name cannot be currently known within the run at the same
+ _'_':: time, the user must be cautious in his specification of alternate names

i "/" 3.4°2 _ECUTE CS

i _ _'+

i__ : Purpose, The EXECUTE control statement calls a specified functional
module (FM) into execution and allows the user to identify alternate data

./,

i+_. items to be used in satisfying specific data requirements of the functional
_ module.

....,' Format:

_+,'._ label label name

_ ":": f_nasm the name of a functional module to be executed. A llst of runt-

.,-, tional modules including a brief description iS give. in
"" dl_ appen X E.

i refna_e the name known within the functional module for a required data

_+il unit, data member, table member, or user parameter. It is also
i....._ the name by which the data item is identified in the section 4

i,i_, documentation of the PM's data requirements.

_ t•i_i_iI" altnas_ the altname name corresponding to the FM known refname. The

. or user parameter to be used in satisfying the requirement for

i a data item known within the _4 by the refname.

3-24
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i ....

.... ' • Exampless
!- !
z : LI EXECUTE JET UNITI"MYUNITe B_D $
i "

_ EXECUTE PROP $

i _'i' Restrictions,

i "-', The fmname must be a functional module currently installed on the ANOPP

'-" !' system•

! :' ' User-supplied data items must be of the type and format specified for

_;i I' the FM application•

3,4°3 Examples

•'/ The following examples illustrate typical control statemenf-s required
to satisfy FM data requirements. Functional documentation of the various
control statements used are found in other subsections of this manual°

_. Example Iz The FM JETI iS to be executed. It requires a logical user
_ parameter JSELECT, a real slngle-preclsion user parameter NSPEED with three

i : elements# and data unit JETUNIT on which reside members TABle TAB2, DMEMI,
and DNEM2• No substitute data items are to be used! once established in the

"r,/i'_, run, all required items will be accessible by the FM.

,': 'i STARTCS $

...._,': ATTACH JETUNIT/FILE29/ $ COMMENT - ESTABLISH JETUNIT IN RUN

:_' PARAM JSELECT=.TRUE•, NSPEED=I .33E05 -0.52 19°7 $
' EXECUTE JETI $

.... _DCS $

: Example 2: Execute FM NACHS• Build a required data membeE identified
-_:' in FH documentation as UNITI (STATJ) via the CREATE CS and UPDATE CS. Func-

i _/,_,,_ tlonal module MACH8 creates a logical user parameter documented as RESULT.
! Bec&use the user has already created a parameter named RESULT earlier in the

,_:o. run for a different purpose, an alternate name specification is used to
cause the FM-created user parameter to be called MSRESULT6

STARTCS $

CREATE UNITI $

UPDATE NEWU-UNZTI SOURCE =* $

':' -ADDR OLDH=*, NEWH=STATJ FORMAT=IIH2ZeRS,RDwL$ MNR=2 $

""_"'. 1757 294372 2E+01 3D-01 .FALSE. $
.... 297 87536 375,15E-12 15•81D19 ,TRUE, $

,' END* $
" EXECUTE MACH8 RESULT=M8RESULT $
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_'._ 3.5 RUN-LIFE DATA UNITS

I'

._ The rUn-llfe data units are those units known wJthln an ANOPP run at

:ii any one point in time; this concept is documented in section 2o3•203• F_ch
run-life data unit is currently known within the _y_tem data unit dlreatory

, ,, (DUD) via the processing of a CREATE CS, ATTACH C._, or LOAD CS. A data unit

is removed from the run-life data base (and its entry from the DUD) via the

' processing of a DETACH CS or PURGE CS. Informative reports about the data

format and contents of any or all :_un-life data unit._ or members are pro-

_: vlded via the features of the CATALOG CS, HEMLIST CS, or TABLIST CS. A

.,,' current run-life data unit may be assigned a read-only status, prohibiting

• further output to the unit even in subsequent runs, via the ARCHIVE CS• The

.,..'. system units DATA, XSUNIT, and XRUNIT (restart runs only) are also run-llfe

.':. data units.

"., 3•5,1 Assignment

: The CREATE CS, ATTACH CS, and LOAD CS provide user capabilities to

,. establish the run assignment of a data unlt(s) The DETACH CS and PURGE CS

" provide the capability to terminate the run assignment of a data unit. The

LOAD CS establishes the assignment of a sequential library file and, in

J_.... addition, establishes new run-llfe data units using data. copied from the

%_! library file. Section 3.6 documents library-file-related run assignments,
jr> ,

- ' Assignment of an existing data unit, residing on an external random-

_.:... access file, is accomplished via the ATTACH CS. That data unit must have

_ ,,", been either of the following, previously assigned to the run, and then

:, :- subsequently deassigned from the run via a DETACH CS (freeing its DUD

entry); or built during an earlier ANOPP run, and residing on an external

file currently assigned to the user's job. If the data unit was created

"_"'" during a previous ANOPP execution, the permanent file on which it resides

.:.. must be made available to this job vla external control cards•

_71_ Provided that an existing data unit has not been previously ARCHIVE*d

ii!',,: (read-only status), the user may rebuild its data content (members) via

.._i. UPDATE CS capabilities. When an existing data unit, already resident on a
permanent file, is to be rebuilt, additional external control cards may be

' required to expand the file•

Assignment of a new data unit to be built during the run is performed

_: via the CREATE CS. The user may optionally specify an external file name of
rF''' the random-access file, on which the new unit will reside, if he intends to

"'_:,_, establish the file in the host computer's permanent file system (via exter-

....... nal control cards) , Once assigned within the run, the new data unit is
_o, available for the generation of its members via the TABLE CS and UPDATE CS,

_:_._' Dropping the a_._ignment of a run-life data unit is performed via the

_ii DETACH CS or PURGE CS. Roth control statements remove the specified cur-
rently assigned data unit's entry in the data unit directory (DUD), thus

:':: ending the unit's run assignment• Following a unit deassiqnment via the

:._ DETACH C.q, the user may still access the data unit via a subsequent

.....:: ATTACH CS; this reassignment may occur either in the same run or in a second ' '

ANOPP run within the user's job. However, the PURGE CS, besides terminating

=;:_: the. run assignment of an ANOPP data unit, also terminates the job assignment
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_': of the external system data unit's residence file to the user's Job, The
_t

, PL_GEBd unit cannot be reaccessed in the same ANOPP run, It may not be
•" accessed in a subsequent ANOPP run in the same Job, unless an external con-

,,: troE card is processed that re_stablishes the external system's Job assign-
ment of the data unit's file, prior to initiation of the _ubAequent ANOPP

., % run,

3,5,1,1 ATT_.CH CS

Pur]x),sez The ATTACH control statement establishes one or more previ-
ously created data units in an ANO_P run Via entries in the _ystem data unit
directory (DUD), Each data unit must have previously been created on an
external mass-storage file currently assigned to the job in the external

.... system.

For,mat, $
.... , label label name

' d_n the name of the data unit to b_. established in the ANOPP run

/eft1/ the name of the external mass-storage file, currently assigned to

:_.. the user's job, on which data unit dun resides

_ Example s:

j APP ATTACH JETUI/FILFJ/, FANUI/FT.LEF/ $

ATTACH PROPUI/EFN/ $
s

: Re_trlctions z

Each data unit name (dun) must be unique with respect to all other data

unit na_es currently known in the run.

: ' Each external file name fern) must be unique with respect to all other

efn's currently known in the run.

:. Each data unit (dun) specified must have previously appeared on a
1 ''_ DETACH CS,

. If the data unit was created in a previous ANOPP job, the external file

fern) it resides on must be currently assigned to this job via external

. ,:, control cards.

i,' 3.5.1,2 CREATZ CS

i._ Purpose--= The CREATE control statement initially defines in the ANOPP
-,. run an empty data unit, to reside on a random-access mass-storage device,

.... and makes it available for subsequently generated table, data, and procedure

....' members,

3-27

/

[ , . ...... , .

.._ '._.,..... :_:. _ .° - ? ..: _ _.. " .. _ _ . . .

00000001-TSD12



/i i

Porm , [...p% t/e+.,,/i] +
]+abe]+ label name

_N the name of the new data unit to be entered in the system data unit

_ directory whose members are to be generated during the run

/effl/ the name of the external mase-.torage file, assigned to the Job in
_i_ the external system, on which the corresponding dun will reside.

• I£ efn is omitted, a scratch (temporaL j) file will be established
by the ANOPP system.

,+

Examples,

LABELI CREAT_ UNITI, UNIT2/EFN2/, JETUNI/JETFILE/ $

_ CREATE JOBFILEI , JOBFILE2 $!

_, . Restrictions:

i,'.' The dun and efn cannot, respectively, be the same as any other dun and
:- efn that are either currently known to the ANOPP run (entered in the data

_oi unit directory) or appear on the same CREATE CS.
L<(,

! Any data that currently reside on external file efn will be destroyed

+ _ during the cre6tion of new data unit dun, even if the old data were on an
ARCHIVE'd ANOPP data unit.

Note" Reference to a unit that has not been defined by a CREATE CS during
!

+-_'* an ANOPP run will cause the unit to be dynamically created on a scratch

+++, file.
+

+ 3.5.1.3 DETACH CS

+ Purpose: The DETACH control statement removes a data unit from the
run-life data base. Unless the data unit resides on a scratch (temporary)

+>' file, it may be assigned to the current or a future ANOPP run via an ATTACH
control statement.

! i•_i?:

_'_ Forms t:

: ? tlaU,,l+d.m, ,
:'i: label label name

,_':. dun namt_ of the data unit, known to the ANOPP run, that is to be

detached

L_+ 'i!

i _,+_: Example:

! +_/,
...... LI DETACH PROPUI, JETUI $

...., DETACH AIRPRTS $

_ ,,:7,. Restriction: Each data unit named must be currently known in the ANOPP

run (via an entry in the system data unit directory).
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' 3,5,1,4 PURGE CS

.P_r__ez The PURGEcontrol _tatement removes a data unit from Ehe run_-
llfe data ba_e; in addition, the _xternal file on which the unIL re_ld_

:_ Will no longer b_ assigned to the user's Job in the external system.

, ,
label label name

dun name of a data unit whoso current run and job assiqnment Is to be
- termlnated

Exam_l e:
°

LABEL1 PURGE DU1, DU2, DU3 $
PURGE JETU1 $

: Restriction: If the data unit is to be re-ATTACH'ed in the same Job,

: or the external file on which the dun resides is to be made permanent via

: external control cards that _ollow the ANOPP run (in the user's job deck),

i : the DETACH CS should be used instead of the PURGE CS.

3.5.2 List Options

_ The user is provided the CATALOG CS, MEMLIST CS, and TABLIST CS, each
designed to produce reports on the structure and data content of his run-

llfe data units and their members. In addition, the UPDATE CS (documented

': in section 3.7.4) provides optional reports on the new memberb it generates.

I Producln_ data-unlt-level re_orts via the ca_abilitles of the
:_ CATALOG CS.- The user may produce a CATALOG report on specifically named

_ " data units, or, optionally, on all of the data units currently known in the

run-llfe data base (having an entry in the data unit directory). _.e user

may select either the sUmMARY or the FIlL report to be produced for each of

the data _Inits indicated on the CATALOG CS. The STR4MARY CATALOG report

,: preeent.q the name of the data unit, the name of its residence external file,

! and the name of each of its resident members, The FULL CATALOG report pre-

sents the above summary information and, in addition, the following informa-

tion about each memberi the current maximum number of records, the member

(record} format specification, the maximum record length, and the date and

time of member creation.

__Pr°ducin_..member-level reports, via the..capabilities of the MEMLIST CS.-
"-_ The user may produce a MEMLIST report for any member residing on a run-life

data unit. The user may select either the SUMMARY or FULL report to be

i p_oduced for each member specified on the MEMLIST CS, The SUMMARY MEMLIST
report includes, for each specified member, all of the data produced by a

FULL CATALOG report. (See the preceding usage discussion.) The FULL

MEMLIST report contains the summary information for each specified member,

plus the data values of some (specified) o' all of each member's records.

, ._
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T_BI,[._T CS,- The us, r _.ay prodm:,_ a TRBLIST r_por_ on any tabl_ member
,-. r-siding on a run-life data 4nit. The user may select either the Stl_lARY

or FULL report to be produced for each table member specified o. the
TABLIST C._. The SIII_ARY TABI,IST report includes for each specified _able
membt_r al_ of the data produced by a ?IILL CATALOG report. In addition, it.

. produces the followinq information on resident data table: the number of
_. indep,mdent variables, the table length in computer words, and the allowable

: interpolation procedures defined at its creation. _e POLL T&BLIST report
.r

_ ,,,' includes, in addition to tile above summary data, specific information about
the variables defined for each table. For each variable, the type uode,

_s number of. table values, and the actual assigned values are listed. In

_'"' addition, for each independent variable, any defined extrapolation

_',. procedures are ident[fied.

3.5.2.1 CATALOG CS

_i Pu_ose: The CA.TALOG control statement produces printed su_n_ary Infer-
:;_,, mation about named data units or, optionally, about all data units known to

-_,. the ANOPP run. In addition, an optional PULL report presents su_ary Infer-

. . mation about each resident member of each specified unit.

.. ,,_,[,.: "i:.; Pormat: [label_]C t_l_ [dtt 1 ..... tl_fl | $

1a_1 labeI name
,/

LIST= optional specification allows selection of the type of cataloq

report desired for the Sl_cified du's (data tlnits). If omitted,
LIST=FIILL is assumed.

>' O "

.....:: LIS_-SI_: A SI_MARY CATALOG report will be produced for each data
_i: unit ._peeifled, and will include:

' The data unit name
',, The name of the external file on which the data unit resides

_,.;, The name of each member that resides on the unit

LifT-FULL (default): A _ILL CATALOG report will be produced for each

:'i:. data unit specified and wlll include:
7>

: The SUMMARY report of items listed above for each member on the
data uni t:

.. The maxl.mum number of records allowed

_oi._.. The curren_ n_.l_sr of records
: . The Inemb_r (record) format

The maximum record length

". The date anti time of day the member was created

.... dtt (optional) name of a data unit, currently known in the run, about

which tileuser wants a CATAL_X; report of the selected type. If

" omitted, the selected report will be produced for all run-llfe
data unlit, except for system units XSUNIT and XRUNIT (if a

r_start run). _te user may specify: XSIINIT and XRtINIT, in a

' cht,ckpolnt/restart run.

_-_0
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Examples :

. The following will produce FULL reports on all _Un-life data base
units, except.for system units XSt_IT and XRUNI'[':

LAREL1 CATALOG, $

The following will produce a StJ4MARY report on data unit DU_PI:

CATALOG DU_7 LISgSt_4MAR¥ $

. The following will produce FULL reports on all run-llfe data base units

: except for system units XSUNIT and xRUNIT:

CATALOG LIST=PULL $

' The following will produce FULL reports on data units DUNI and XSUNIT:

i "_ CATALOG LIST=FULL, DUN1, XSUNIT $

i°!. Restriction: Specified du's (data units) must be currently established
in the run-life data base.

i

:." 3.5.2.2 MEMLIST CS

_. Purpose: The MEMLIST cohtrol statement produces a printed report about

_ specified members residing on ru.-life data units. The report may option-
ally be limited to summary information (member structure and unit residence)

on each of the specified members; or the FULL report can be produced to

+.. include the summary information plus the listing of values currently stored

in the spec_.fied members' records.
"-- ,/

i +. Format: [Iabetglln_/ IST- llemher I [, .... _mlllberfl] $

i ::,i where each specified member i combination has the form

i_ _(m.) [¢,,t ,,.l )_ t+llt'Omm_omat]
i +i

; tam]. label name

°+,+ LIST= optional keyword allows selection of the type of MEMLIST report

,, desired for the specified members. If omitted, LIST=FULL is
o assumed.

,Y .

..... LIST=S_MI_iRY: A SUMMARY report will be produced for each member

. specified and will include:

The name of the data unit on which the member resides

_ The name of the external file on which the member's data unit

resides
+' The name of the member
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i r.

.... Th_ m_mb_r tsl
Maximum number of records
Current number of records

Format specification
; Maximum record length
" Date of creation

" Time of creation

; ' LZ_[_ (default)I A FOLL MEMLIST report will be produced for each
member specified and will includez

: The .eUMMARY information listed above

!_o The data valups of each member record specified by parma (rm, rn)
below, or all member records if (rm,rn) i_ omitted_ printed in

_. the format specLfied by keyword FORMA_ below, or in the format

_':: under which the member was created if FORMA_ is omitted.

'_' 4_(mn) the name of the data unit (member) to be reNrted on

(re) the optional specification of the integer sequence number (rm)

:!.. or of the record or the range of integer sequence numbers (rm, rn)

i _I'_ (rm, rm} of the records on the member whose values are to be listed. If
i omitted, the values of all the member's records Will be diS-

i _ played. If LIST=S[_MARY, this parameter is ignored.

i _" FORI_kT = optional keyword parameter specifies the member format to be

i used in printing the indicated records. (See table 4 of
section 3.7.) This field is ignored if LISTfSUMMA_Y.

_ If omitted, the indicated records will be printed in accordance with

, the format specification under which the member was created via a

: DATA CS, LOAD CS, TABLE CS, or UPDATE CS. Unformatted records are
_ always printed in octal format.

i:o FO[_IA'J_O produces an octal printout of the data content of the

_ specified records, regardless of the format under which the member

was created.

° l_llWlA'l_=2l{Ct indicates that the member has a card-image formatz

_ i' each card-ima4e record will be listed on a single print line.

:- [fDRMA_mpealfled ANOPP fozlat (See table 4 of section 3.7.) A

valld ANOPP format spec _ ication produces a printout of records

_. in that format. The specified format is assumed to be compatible

,_ with the records to be printed and is not validated internally_

A member (record) format is _xpressed as a character string

terminating with a $, as shown in the following examples_

-'_, FO_hMAT=I 2H5( I ),A30, RS$ (fixed length forma t)

," FORMAT=17HI,2A10,*(I,10RS)$ (variable length format)



.,,:

" Examples s

_ The following will print a SUMMARYreport on data members_D_Ll__and
DMEN2, both resident-on data unit DUNIt

_," LABEL1 H_ML_ST L_ST:SUMMARY, DUNI(DME_I), DUNI(DME_2) $

_, The following will print a FULL report on data _e_be¢ DMEN3 of data
unit D_I. Each record on the _ember will be listed, and the data valueg

will be displayed in octal code.

j i:!!_ MEMLIST LIST:FULL, DUNI (DMEN3) FORMAT=0 $
b

The following will print a FULL report on data member DM9 of data unit

,, _,. DUI, listing the values of me_ber records 11 and 12 in the fermi under
_ which the data member was created.

=0: MEMLIST DUI(DM9)_ (11,12) $

_o! Restrlctio_s:

_ Specified data units and memberS, du(mn), must be currently assigned _o
. the run-life data base.

" Specified member record occurrences, (r_) or (rm,rn)_ must be valid for

_ the member being listed.

! 3.5.2.3 TABLIST CS

Purpose: The TABLIST control statement produces a prlnted report con-
.. raining summary information about t.neANOPP data tables that reside on spec-

ified run-llfe members. In addition, a FULL TABLIST report _ay be selected

, that includes the listing of the specified tables' assigned values. (See- "
tion 3.7.3 documents the ANOPP table types that may be created on a table
member.)

° & 57
Format: [ labOTL_,]e_]P._-tn_ IS'L_[LaO_,St:ilN_ diu"(tiLl } [ ....tIId'dn(tin} | $PJ

,,., 11dl4t_ label na_e

°:/ LIS_ optional keyword allows selection of the type of TABLIST report
= _: desired for the specified member resident tables. If o_Ltted,

'_: LIST:SUMMARY is assumed.
!_

Lfd__T (default)s & SUMV,AR¥ report will be printed about

the ANOPP data table that resides on each specified data unit. The
SUMMARY report includes the following:

Residence data unit name

Residence external file name

Residence table member name
Creation date

Creation time of day
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,[ , .

i '_- Number of independent variables
: Length in Words

i_.,.." Allowable interpolation p_ocedures

..... LISTkI_LL: A FULL TAKLIST report wil] he printed on each specified
_ table and Will include.

._ ¢.

'_. The SUMMARY report information. (above)

_i.:_ The following data on e_endent vatlable defined fo_ the
,, table:

i :_ The type code

":'i_'( / The number of table values

_'- The procedure for extrapolation beyond the last assigned value "'

i°_i'" The assigned values_,
o ''_'

i <',,i],, and the folloWing dat_ on the dependent variable:

• ' " The type code

',:_'- The nUmber of table values

_/- The assigned values

_J" dU(_) the run-life data unit name (table member name) on which the data

_j::,, table to be reported on resides
! : 2,,

i ,  am le,-

___ The following will produce a FULL TABLIST report on data unit DUNI
_', resident table-member DTBLI :

i ....', LABELI TABLIST LIS_FULL, DUNI(DTBLI) $

_-°'i'_. The following will produce a SUMMARY report on data unit DUN2 resident

_ _._.. table member DTBL2_

_-__. TABLIST LIST=SUMMARY DUN2(DTBL2) $

....", The following will produce a SUMMARY report on data unit DUN1 resident; , ,ti','

:, table members TBL1 and TBL2, and on data unit DUN3 resident table member
! o 'i TBLI :

i :i'. TABL_ST DL_I(TBL1 ), DUNI (TBL2), DUN3(TBLI) $

-_,,:. Restrictionsz

=-_ ',. The ANOPP table residing On a specified member m_st have been created

.i either via a TABLE CS or internally by a functional module.

Each speclfled-table residence data unit (table member) must currently

be assigned to the run.
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3.5_.3 Are.h,.i,v.in9 (ARCHIVE oH)
' :_ _ _l

7 :L

. The ARCHIVE CS i_ used to assiqn a permanent ANOPP read-only status to
i--" an existing data unit. It In intended for the user who has built a data

unit and now wants to prevent any posslbillty of a future chanqe beinq made

i_',,,, to the data content of that unit as a result of subsequent TABLE CS,
_ UPDATP, CS, or functional modul_ processing. The archive (read-only) status,

.... / once established, is recorded in the i_ternal header of the unit and cannot
i ',''

o 2,': be-reversed during the current or any future ANOPP run or job.
_i, '

,, Purpose: _e ARCHIVE control statement prohibits any future request to

-if':!!.." write on the named unit or units via TABLE CS, UPDATE CS, or functionalmodule processing, whether in the current run or in any subsequent ANOPP run

........ or _ob.

,' For t- ,
,J,'!

,,_,!_: label labe I name

?.};_ dun nlme of the data unit to be archlved

9r."

Examp ies:

iii!i( , LAB ARCHIVE UN1, tiN2, Ut_20 $
_" ARCHIVE, U50 $

i J.;_,

.... Res triotions:

Each unit name must be unique with respect to the other unit name(s) on
_, the control statement.

'q Each unit to be archived must be currently asslqned in the ANOPP run.

• _,_!.
,>/ ,

=_;. The archive (read-only) status prevents data unit content modification

! .,,.,_ via subsequent TABLE CS, UPDATE CS, or functional module processing. It

_J;i does not prevent either the modification of the content of the file via
_,./,. subsequent external (non-AHOPP) processing or tilecreation of a new t:nit on

_.,,:,, the file via CREATE CS or LOAD CS processing.

:_=,' ANOPP system scratch units (a unit whose associated external file name
begl.s with the letters "XNFN") may not be archlved.

=--_:" 3.6 SEQUENTIAL LIBRARY FILES

....:.... An ANOPP sequential library file is used to store previously estab-
........ llshed run-life data traits and their members. The dat,l are unloaded onto a

_/' sequential mass storaqe or tape file for the fottowlnq reasons:

•; .... (1) To cre,lte a data base backup copy

_°_,, (2) To create il transferable copy of data base units

(3) To qroup a sot of data base units
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•

_': The AHOPP library file le identified by its e_ternal file name. It

does not possess an AHOPP name that differs from its external file name, as

does a data unit.

In section 6 the sequential library files available to the user are

.4_ identified. _e grouping of _ required da_a base item onto a _ingle, library reduces the number of external control catdB _equired for file

..__. assignments og a Job. Cross-reference tables in section 6 relate sp6cific •

'._,, FM. data base item requirements to the permanent data unit files and/or
library files they reside on. The combined capabilities of the LOAD CS,
UNLOAD CS, and DROP CS provide for library file creation, run assi_nment and

_; deassignment, and stored-data retrieval.

i _"/' Agslgning a seguential llbrar.y file.- Just as a data Unit is known to

i_i the run via its entry in the data unit directory, a library file is known
,i via its e_try in the system's library file directory. The first LOAD CS or

__i UNLOAD CS proceeeed in a run that specifies the name of a.particular sequen-tial library file establishes the llbrary-file-directory (LFD) entry. The

_. LOAD CS must identify as its data source a library file that was p_evlously
created via. an UNLOAD CS, either-ln the current run or in.an earlier run,I ,2,

[ _'iii_i The UNLOAD CS must dpecify as its library file a sequential external file

ii__i_:ii name not currently known to the run. (An UNLOAD CS _ay not specify alibrary file that is currently known in the run via an earlier LOAD or

' ' Ter_Inatin_ the run and _ob assignment of a sequential librar_ file.-
,. The DROP CS terminates the run assignment and Job assignment of. specified

_ library files by removing their entries from the _ystem library file direc-

tS, tory. Once a. library file has been dropped from a-run, that physical exter-

':_ nal file is no longer accessible in the sa_e run. In a multirOn kNOPP Job,

• a dropped library file is unaccessible until its Job assignment iS reestab-
lished via external control cards (processed prior to the initiation of the

_ eubsequent ANOPP run).

Establlshin_. run-life data Units usln_ library file resident data.- The
_iiii_"_,_, LOAD CS p_ovides the capability to add new rUn-life data units, using as a

i..... source of data the units and members stored on a library file. The d_ta
. units stored on a run-asslgned l_brary file are not _-life data Unlts;
i_:.I,

_ii_ ' they are copies of previously established run-life units. The LOAD CS,,..,,. allows the user to add new run-llfe data units (none of which may be cur-

_i ren_:ly established in the run}. A new unit may be an exact copy (optionally

._.,. renamed) of a library stored U_It, or it may be generated by using comblna-

_, ,,,. tions of members (each optionally renamed) that reside on any of the units
stored on the library. More than one LOAD CS may use the same library file
as its data source.

"_ Building a new Sequential llbra!_ file.- The UNLOAD CS provides the
• capability to build library files. The UNLOAD CS must specify the name of a

,i:', sequential external file name (sefn) that is assigned to the user's Job and
o /:
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=, ,

. that is not currently known in the run via a previous LOAD or UNLOAD CS.

! The U_LOAD CS allows the user to do _he following.

• (1) To copy any or all of the current run-life data units to the
library

: (2) To limit the iLbrary file co_ o_ife data unit to be a
_ subset of its members

:i,- Each member copied to the library will be stored under i_s run-life data
•",, unit name (member name) combination.

The user wishing to rebuild an existing library is advised to use the _'"
following sequence of stepS:

(I) Perform a LOAD CS or series of LOAD CS's, by using the old library !,.+,, .

_ile as the source of data and utilizing LOAD CS member-

regrouping capabilities if required. !

y (2) Perfor_ any additional data _od£flcation required by using the
_; UPDATE CS capabilities (see section 3.7.4).

: (3) Build the new version of the library via an UNLOAD CS specifying a

new library file name.

_:/ (4) Use external control cards either to purge the old external libraryfile and retain the new one or to retain the new library as a new

-_:;, _ version (cycle) of the orlglnal file.

_ 3.6.1 LOAD CS
,,,',

9urpose: The LOAD control statement creates new run-llfe data units by

• using as a source of data the units and members previously stored on a

=!+i_ sequential library file via an U_TLOAD CS (in either the current or a previ-ous ANOPP run). The specified library file must be currently assigned to

the user's job in the external system. The LOAD CS provides for selective

:'. loading and/or renaming ef data units and data members stored on the sequen-

tial library file.
:L

°_,, Permat. tl_lli]".,O_tsefegldu I o.,..,d" n] $

_ where each du i has the format

where each mni has the format

,+.. label label name
i

° eefn the name of a sequential library file, currently assigned to the

- user's job in the external system, from which stored data unit
• ",, (member) data will be copied
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n_ (optional) the name of a new data unit to be established in the
"" run-life data base. If members residing on more than one LP

stored data unit (odu) are to be copied to the same new nduw
•,, repeat specification of this field is required. If no ndu is,. °

speuified, all of the library resident units will be established
...._,' in the ruh-llfe data base on scratch files with no change in

'' names or data coflCents.

i. /era/ (optional) the name of the external random access file, assigned to

= _.... the userJs Job_ on which the new data unit will reside. If
(.. omitted, a scratch (temporary) file will be used for that ndu.

_ If more than one LF stored data unit (odu) is to supply members_'...

....° '_ for the new du, the /efn/ specified for that new ndu sho.ld occur
_' only once on the LOAD CS.

0,' =,o¢_a (optional) the name of the library resident data unit whose members

• are to be copied to the ne_ dtt. If omitted, the library, resident

, data unit (odu) and the run-llfe data unit (ndu) will have the
>_:: sa_e name.i,

_'_,::,'i:, nm_ (optional) the name of the member to be created on the nau. If no
hem is specified, all odU members are copied to ndu.

.01'

" =O_ (optional) the name of library unit odu resident member to be"

i copied to the ndu member nmn. If omitteds the odu resident me_-
" ' bet (omn) and the run-life member (nmn) will have the same name.

::, Examples:

---_ The following examples will illustrate the various features of the

_"_,_: LOAD CS. Each example will use a previously created sequential library file
named OLDLF, assumed to be currently assigned to the user's Job in the

_ external system. The OLDLF Was created by an UNLOAD CS that stored copies

of data units UNI_, UNIT2, UNIT3, and UNIT4; each stored data unit contains
,. members MEMI, MEM2, MEM3, and NEM4.

.,,, Example Iz The following Would result in all four OLDLF stored units

°if being established as run-life data units under their stored names With no
_i;_ change in their member content. All of the new units would be created on

_ scratch (temporary) external files since no efn's were sp_clfied.

LABELA LOAD/OLDLF/ $

o Example 2_ T_e following would result in new run-life data unit UNIT3
_I_ being established on external _ile PILEB. The UNIT3 _ould contain ME_I,

=i_._ MID42, MEMO, and MEM4.

LO&D/O.'.5LF/UNIT3/FILEB/ $

: Example 3, _e following would result in new run-llfe data unit JETU
being established on externa_ file FILEC, Unit JETU would contain members

/' (MEMI (a copy of library stored member UNIT4 (MEMI)) and member _LTTBL (a

:" renamed copy of library stored member UNIT4 (HEM2)),

LOADIOLDLFIJETU/PILECI=UNIT4 (MEMI, _LTTBL=MEM2) $
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_, Example 4, The following would result in the establishment of new run-
_. life data units JU and PU. Unit JU would reside on external file JFILE and

would be a renamed copy of OLDLF stored unit UNIT1. Unit PU Would reside on

. external file PFILE and contain six members. The PU members M_M1 through

/ HEM4 Would be exact copies of OLDLF stored unit UNIT2's four members. The
_. PU members ME_t_ afld ME_ would, respectively, be renamed copies of members

M_l and MEM2 of OLDLF stored unit UNIT3. Note that /PFILE/, the external
,..', file name for new Uhit PU, is s_W/fied only once.

_DLF/JU/J_ILE/mUNITI

,,. P U/PPILE/-UNIT2
' PU,aUNTT3 (MEMS,,MEM1, MF,M6-M_M2) $

•':, ReStrlctlons z

_, Each specified new run-life data unit (ndu) and resident external file

;: name /efn/ mtt_t be currently unknown to the run.

Y Each specified /efn/ and the external library file (/sefn/) must beo"

• assigned to the u_er's Job in the external system. Any data currently
_,_i., , residing on file efn will be destroyed during the creation of run-llfe

;,_, unit ndU.

Each specified library file :,ust have been previously created via an
.... UNLOAD CS, either in the current or a prior ANOPP run.

=_ : Each new member _st possess a name unique as to the names of all other
members created on the new unit.

:, No member residing on the library file may be the data source for _ore

i than one new run-life _ember created by a single LOAD CS. (See example 4.)
: Following the specification of JU/JFILE/-UN_TI, no subsequent data source
% i

specified on that LOAD CS, for any new data unit, could be a member of OLDLF
stored unlt UNITI.

3,6.2 UNLOAD CS

_ Purpose, The t_TLOAD control statement establishes a new ANOPP library
file on a sequential external tape or masg-storaqe file. Copies of current

,,,,' run-life data units, optionally conslstlnq of all or some (specified) of

,_ their resident members, are unloaded ohio the library file. Ohce estab-
_,,_'::,: fished, the library file is available as a data source for subsequent

,_:_ LOAD CS appllcatlofls within the current or a future ANOPP run.

:_. Format, [label_lOllLOi_isef,/[dul,.,...clu,] $

' where each du i has _:e format

'., du(.n t,....j%)
v ..

L:, _',.. label label name

< ,_ .,

" 3-39

OOOOOO0'1-TSE'10



,, ° • .

/sofnJ the name of the sequential external tape or _ss-storage £ile,
assigned to the user's _ob in the external system, onto which
the run-life unit (member) da_ are to be copied. The sefn

• must not be currently known in the run via a previous
_LO_D CS ot LOAD CS.

}i du _he nan_ of a current tun-life data unit whose m_ber data are
to be copied (unloaded) onto the sere. If no du is specified,

,, all run-llfe data base units (except system u_Its DATA, XSUNIT,

'! ", and XRUN_T) will be copied to the library file.

_ the name of a specified du resident _ember that Is to be copied
;! to the library. If one or more inn's are specified, only those

named members are copied from _ha_ du. If no mn list is
specified for a du_ all of that unit's members are copied to the
library.

Examples :

_ All data units currently known to the ANOPP run, except for system data
units XSUNIT, DATA, and XRUNIT, will be unloaded onto the followinq sequen-

'.: tial library file TAPEI :
.%,,

LABELI UNLOAD/TAPEI/ $

°_: All run-life data units UNITI and _NIT3 will be unloaded as follows;

: UNIT2 will be unloaded but will contain only members MEM3 a_id MEM5:

U_LOAD/BACK_/UNITI, UNIT2 (MEM3, MEM5 ),UNIT3 $

Restrictions:

No duplication of a co_blnation of data unit and data member ig allowed
S •

on the UNLOAD CS. If a data unit appears more than once on the same

_i UNLOAD CS, each occurrence must specify a unique (for that du) _ember llst.

_ , Once a library file has been established in a run via either a LOAD CS

_ or UNLOAD CS, a subsequent UNLOAD CS may not address the same file in the

__.:__ same _n unless it has been removed from the system by using the DROP CS.

_ 3 . 6 • 3 DROP CS

_. Purpose: The DROP control etate_ent terminates the _d_OP_ run assign-
,', meet and the _ob assignment o_ the external syste_ of a seq_entlal library

_ file. Tee dropped library file will be unaccessible for the rest of the runr

/ and unaccesslble for the rest of the user's Job unless its job assignment is

reestablished via subsequently processed external control cards.

Format, (lahel_loRoe /eefn/(, .... ,/se_/] $

label label name

" eefn the external file name of a run-llfe sequential library file

"_i whose run and job assignments are to be dropped
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, ._xamples,

Eso DaOP IT_I I, IDZSKI I, Ia_TS_I
DROP /M_STESFI

i ._. Restrlctions s

" When a rathe resident library file is dropped, the tape is physically
. unloaded by the external system,

When.a mass-storage resident library file is dropped, that file is no

longer assigned to the user's Job in the external system.

:., & new library file (created via an UNLOAD CS) must not be ctropped if

. the user intends to reference that file in the external system via subse-
, :, quently processe4-external control cards.

i ,':: Once a specific library file (sefn) has been dropped in a-userts Job,

i 'the same sefn specification may appear on a subsequent UNLOAD CS. Howevel,

::: unless the Job assignment of the dropped file was reestablished vla external

!¢,-:, control cards, the uubsequent UNLOAD CS will not address the sa_e physical

file that was dropped.

' 3.7 MEMBER G_NERATION

New members are generated (established on run-llfe data units) via the

, 1 capabilities o£ the DATA CS, TABLE CS, UPDATE CS, and LOAD CS. _he LOAD CS

generates new run-life me_bers and units by copying data stored on an ANOPP

• sequential library file. A library file is created via the UNLOAD CS and

_,'_,' contains complete and/or partial copies of previous run-llfe data units.

,' Section 3.6 documents the member generation capabilities of the LOAD CS.

;_ ' The DATA, TABLE, and UPDATE control statements allow the user the capability

i to define the individual records to reside on new members. All three CS*si;

either require or allow the user to input card-image data directly from

: within his primary control statement stream. This card-image data are
either a set of data records to reside on a new member or a set of CS subor-

L_,, dinate directives that define new units, members, or records being gener-

._. ated. When the set of card images is included in the primary stream, It

'_:': follows immediately behind the control statement requiring it. In this

..... case, the card-image set is terminated in the CS stream by a special END*
'= Input Terminator card.

[ :. '.' The DATA CS creates a new member, or recreates an existing member, that

_"'_.. resides on the system work unit DATA. The member will be comprised of card-

i image format records that were read directly from the user*s primary control
:,. statement stream.

:_:i.'... The TABLE CS creates a new table member which is defined by a set of

'._:':_" subordinate card-lmage directives. The directives may either be read from

the user's primary input stream or from a run-life member contalnLng the

i" " card-lmage directives. The table member may be created on system unit DATA
,. or any user-establlshed run-life data unit.

i :
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The UPDATE CS is a primary tool provided for the qeneration of new run-
life members on a specified data unit. The specified unit must be either a
new run-life unit (established via a CREATE CS) or an existinq run-life unit

', (established via an ATTACH or LOAD CS) that will he wiped clean (zero resi-

dent memhees) at the in_ti_tlon of the UPDATE CS processinq phase, The new
members may he aesigned a_y ANOPP format specification. They may consist of

" records either read from any other run-life member or from within the user's
primary input stream..

Generation of a procedure member.- A procedure member consists of a. set
of card-l_ge records that are valid ANOPP user control statements. A pro-
cedure member becomes a secondary CS stream when brought into execution via

a CALL CS. The UPDATE CS or DATA CS provide the capability to generate
card-image formatted records. In addition, UPDATE allows for the record-

level modification (card-image deletion and insertion) of an existing proce-
dure member input stream during the generation of a new procedure, member.

_i Generation of table members.- A data table is a specially formatted
single record member generate_ by a TABLE CS. It contains the independent
and dependent table values for table lookup and/or interpolation required by

_i a functional module.

Generation of dat_ members.- Data members are members other than proce-
_,_': dure or table members. The member may be unformatted or of a card-image
_ format, fixed-length format, or variable-length format. The UPDATE CS
_ allows the user to generate a data member of any valid format type. The

DATA CS allows for the gefleratzo_ of a card-image data member.

i_ Member format.- The structure of all records on a member is defined by
the member format specification. Table 4 presents the specification rules
for the various types of me_ber formats.

!

CI
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Format ty_ Vormat-tyl_ sF_ifientLon rules t_x_mples

Unformatted _n unforMttod Nmbor requires the integer 0 (vro). FOIbLeS-0

Card imago _ card-tmnqa formatted member requires the It_llortth L_"ORI,_'I_,211CZ
oharaotor strtnQ 2XCZ.

gtxed- E member containing formatted fixed-length records FOi_llHXeCB,RB,R85

_.' |ength require, a Kollertth atrtng, the last character of FOR_-gHX,CS,IR8$
format which ts a $. _he basic |pectfLcatton form to FOR_L_T-15H&9wkPw_,CS,C85

FOPJ4&T,.8H3&gt 2CB$
• _ nHet(.., wet] $ FORIMINJP,.14H&g,LwI, &g,Lw IS

FOI_T,, 1OH2( &9 wI,wZ) $
whore et is a,n ENOPPalpha data-type specification
of Zw RE;, RDwCBw Lo or _ that indicates a data ele-
ment type occurring within each of the member*s
records. (See table 1 tn section 3.1.2,)

h_en two or more elements of the same type or two or
more sorter of elements of the same types occur within
the format of a re¢ordw th_,y may be shown by using a
group specification of net or n(etw...wet). Integer n
indicates the number of times the element type or
aeries of element types repeat, _very second example,
showh to the right in a respeoificatton of the name
format as the example preceding tt_bu_ utilizing
group specifications.

Variable- Variable-length records always contain a trolling FO_?-4HtRS_
length port_on of one or more elements which may occur from FOP-_,_T_6H*(RD)S

i format zero to an undefined number of times. If specified, FO_'D=BH*(RS_Z)$
each variable-length record will contain a leading _)_!4&_-12_P (2R8,1 ORS)$

' portion of one or more elements. _e * is used as FORH_T_13H*(2(L_10RS))$
.. • special character within variable-length format FOI_h_T-11H&B,*(25RS)$

specifications to indicate the beginning of the FOR_T_12HLwIw*(10CS)$
variable portion of i_s records. _e basic epecifi- FORHAT_lSH&?,*(I,CS,SRS)$
cation form is

nH[et...,et]*(et|...,et] )$

i The element-type specification rules, presented
above for fixed-length recordsw also apply within the

i . fixed and variable portions of variable-length format
;-i specifications. The parentheses are required if more

than one element e_ista in the variable portion.

_:,, NOT_ For each oo_rrence of the variable portion inany variable length record, each element specified as

i part of that portion must exlet,

:= 'i
i '

k' ,

} ,,

[
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' 3.7.1 END* In_t Terminator

',) Pur_ose: The END* input terminator card indicates the end of a primary
_' input stream card-lmage set required by the pEevlous DATA, UPDATE, or TABL _.

col_trol s tatement.

?ormat: END* $

'_ Example-:

See DATA CS, UPDATE CS, and TABLE CS for.specific usage examples,

[J.,

Restrlctions: ..

°: The END* CS is valid in the primary input s_ream only,

A label f_id is illegal on the END* eard.

v. 3 ..7_2 DATA CS

•" Purpose: _he DATA control statement creates or recreates a card-image

_°_ (CI) formatted member on system work Unit DATA. The created member may be a

_, new version of a membe_ created via a previous DATA CS in the same run_ The

0_.. records of the member will be the card images that immediately follow the

" DATA CS in the user's primary inpt_t stream. This input card-_mag_, set i_

_,. terminated by the first END* card encountered following the DATA CS,
,v,,

Format" [la_1_]D_T_=an $

label label name

:. [_=_n name of the card-image member to be created on system data unit

:_;/ DATA

•i' Examples:

: LABELA DATA DM=FMIDATA $

•i: I 2 3 4 5 . TRUE .

1.5 2.5 3.4 4.5 5.5 .TRUE.
= _i;.. END* $

DATA DM=PROCMEM $

,*: LOAD/ANOPDAT/COANJET, JRS $

i EXECUTE FMNEWJ UNITI=COANJET UNIT2=JRS $
"' DETACH COANJET JRS $

: END* $

Restrictions :

The DATA CS is legal only in the user's primary input stream.

The terminating END* card will not be a card image on the created

membe r.

i
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)| 3.7.3 TABL_ cs

,purpose: _ne TABLE control statement builds a user-specified ANOPP
• , data table on a run-life table member. The data table is structured in

accordance with a set of user-supplied table-description card images. He
_: card-image set may reside immediately following the TABLE CS in the user's

primary input stream or on a user-speclfied card-image run-li_e member.

Description cards required for the definition of ANOPP data table types are
i"_ documented below.

i." la!_1 label name

,'+

• du(ta) the data unit name (table member name) on which the data table is

= to reside. The du may be any user-established run-life unit or

:' system unit DATA.

type the integer ANOPP table type of the data table being built.

: Current valid table types are documented below,
.

.' SOURCe= specifies where the table-description card-image set, required

" to define the ANO@P table-type specified, resides_--Ta_m---

_' description card sets are documented below.

+ SOt_ • indicates that the card-image set follows immediately

' behind the TABLE CS in the user's primary input stream. _ne set

" must be terminated by an END* input terminator card.

SOt_C_Ufl(_} indicates run-life data unit name (member name) on

+_: which the card-image table-description set resides.

" Examples:
+

A type-1 data table will be built on unit FMIUNIT resident table member

_i FANTABo The table-description set will be read from card-image member

" _ FANTDCS residing on system unit DATA a_-follows:

•".' LABELA TABLE FMIUNIT(FANTAB), 1 , SOURCE=DATA(FANTDCS) $

o,*,. The same table creation results as for example 1 in section 3.6._, but

', here the table-descriptlon set is read from the user's primary input stream

and is terminated by an END* card as follows:

,i' TABLE FMIUNIT(FANTAB) 1 SOlmCE=* $

INT=- .....

',, INDI=..... ) table-type-1 description card sot_. DEP=- .....

< END* $

+[+[

_+i Restriction: A TABLE C.g having a specification of SOIIRCE=* is valid

+/ only in the nser's primary leper stream; speclfi,;atlons of Sol_CF=dun(mn)
are valid in any CS stream.
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ANOPP data table type-1 description cards: The concepts and definition
of an ANOPP type-1 table are presented in section 2.3_1.2.2. The table
type-1 description cards are of the following format:

INT= ipc, ipce £pc

IND_-.. ige, nVeexu,exl,ivall,....,ivalnv
DEPm dgc,dval 1 ,dval2.6...

which are defined as follows:

INT card contains the integer codes for the interpolation procedure
" that wi.ll be permitted on this table

ipc integer code:

"_',_ 0 no interpolation.

=,.ii,,. 1 linear interpolation

2 cubic-spllne interpolation

IND n card contains the description of and the table values for the nth
._ independent variable where n < 4

_'_ ifc (format code) the alpha data-type code of the nth
- _:! independent variable

,i_ 0 ordered position from I to nv; independent
Variable values not entered

I integer

/ i RS real single precision
_b RD real double precision

.'!
•_ nv number of values for the nth independent vaEiable

_i!i exu integer code for the extrapolation procedure to be
• I

used (during interpolation) if a specified value for
i this independent vatiab!e falls beyond the lasti

_.?,!. table value (ivalnv) for the independent v_riable
_. 0 no extrapolation allowed

=./! I use the independent-variable table value closest

•.,;,. to the specified value
.:_, 2 extrapolation is linear when using the last two

table values for the independent variable
,_J*.

exl integer code for the extrapolation procedure to be

.,i': used (durin_ interpolation) if a specified Value for

t this independent variable falls before the first

_.il. table value (iVall) for the independent variable0 no extrapolation allowed

I use the table value of the independent variableI
i closest to the specified value

2 extrapolation .is linear when using the first two

....i.,! table values for the independent variable
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ival nv table values for the nth independent variable in
ascending or descending order. Values are separated

( by blank or comma and may extend over several card
i_a_es, If ifc=O, values are not included. See

t table 1 i_ section 3.1.2 for numeric-value specifi-
_ ,_! cation examples.

''i NOT_.: If only a single value is given got the independent variable (_v-1)

•._ and either exu or exl equals 2, _he system will print an informative dlag-
"i nostic and build the table _i_J1 the extrapolation param (exu or exl) se_

to 1.-

ii'_ DEP card contains the description and table values for the dependeht

i.... variable and must follow the INDn cards

'i', dfc (format code) alpha data type of the dependent
.... variable

I integer

.:"_" RS real single precision

°j ! RD real double precision

._,! CS complex single precision

dval the table value for the dependent variable, separated
_.' by cofluuasor blanks, and extending over several card

_ imaqes as required. The order of dependent va_i-

. ablee is such that the first independent variable

i varies first, the second variable varies second, the.

/ third variable varies third, and the fourth vari-
., able varies last. See table I in section 3.1.2

." for numeric-value specification examples.
_r

_:, END* card required if SOURCE=*.

Examples of TABLE CS type-1 table descri_ons:

LAB TABLE UNI(DMS) ,1,SOURCE=* $

• INT=O, 1
7 IND2=I, 2,0, I,5,10
'" It_DI=RS, 3,0, I ,I .5,2.0,4.5-

": :' DEP'I, 3,5,7,8,9,1 0
_ : END* $

_: TABLE UNI(DMT) 1 SOURCE=* $

zNo 1
INDI=I 2 1 I 2 3

,,'_ IND2=RS 2 2 2 3.4 7.8
:_ ZND3mRD 2 2 2 4DO 3DO

;,';: IND4mRS 2 2 2 3. 2.
: D_,,CS (12.,12.) (13.,13.) (13.,13.) (14.,14.) (11.,11.) '
.: (12.t12.) (12.,12.) (13.,13.) (11._11.) (12.,12.)

....' (12.,12.) (13.,13.) (t0.,10.) (11.,11.) (11.,11.) (12.,12.)
Z._* $

NOTE: Currently, the only valid data-table type recognized by ANOPP is

• type 1.
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3.?,4 The UPDATE P_ocessin 9 Phase

3.7.4.1 OVerview

i_ The processing of an _PDATE CS in the user's input stream initiates the

_i/. update processing phase. During this phase, the system will generate all
new members onto a specified run-life data unit. D_rlng the update phase,

_q_i and in accordance with a user's set of update directives, the system will

_ : generate the_ new unit me_bers k_Is

_'..
_" : (I) Copying the contents of specified existing run-life members

_. (2) Copying neW-me,her data records directly from the primary input
: stream

(3) Building new members by combining records copied from an existing

_: run-life member and from the user's update directive set

The UPDATE CS that initiates the update processing phase specifies:

_i The new unit to receive the generated members
The source where the card-image update-directive set resides

_ The processing mode (create or revise) for thls--ttpdate phase

'_i:_' The content of the update processing report

_ The new unit to be built during the. update phase should have been previously

_ established in the run via a CREATE_ ATTACHv or LOAD CS. At the start of

_: the update phase_ any resident member_ on the user-specifle& new unit are

_i destroyed, The u_date-directive set is a set of card i_ages that either
resides o_ a user-specified run-life member or that immediately follows the

_ UPDATE CS in the user's primary input stream (an END* input terminator card

'" establishing the end of the directive set). _e update directives allow the!

user to define the new members to reside on the unit being built and to

• specify the source of each new member. The update processing mode is deter-

mined by the user's inclusion or omission of a primary old data unit speci-

._ fication on his UPDATE CS.

i The update create mode is in effect if a primary old unit i_ not speci-

fied on the user's UPDATE CS. Under this mode, the -ADDR member-level

. _irectlve may be used to generate new members copied from specified run-life

.:. units or from within the input stream. The -CHANGE member-level directive,
,L

,. and its subordinate record-level d_rectives, may be used to mix existing and

new records onto a new member. In create mode the user must always specify

.... on each member-level directive the run-llfe unit residence of any data-

_" source member. Each new member must be generated by a single member-level

" directive application.

The update revise mode is in effect if the user specifies a primary old

unit on his UPDATE CS. A specified primary old unit should be the primary

source of run-llfe member and record data for the new unit being built_

• Typlcally_ this is an existing unit, the content of which is being revised

or updated. UPDATE CS applications never result in a change of data occur-

" ring on the old source unl£ or member. Under the revise mode, the user has

access to all the directive capabilities available under the create _ode,

inclu4ing the use of any run-llfe member as a record source. In addition,
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+ he has access to two additional member-level directives, the -COPY and -OMIT

..._ _ directives. The -COPY directive allows for copying (unchanged) specifled

. members from the primary old data. unit. The -ORIT directive allows for

specific identification of primary old data-unlt resident members that are

not to be copied to the new unit. The -COPY and -OMIT directives, used in

_:i+_+ conjunction with the optional UPDATE CS keyword ALL, allow the user to copy
by default all the p_Imary old unit members not specifically omitted,

copied, replaced, or changed+by a me_be_-level directive. Revise-mode pro-

+-_i.i" cessinq also allows the user to default on his data-soUrce unit specigica-

_' .... tion on most update directives, in which case the primary old unit is
•_;. assumed.

+" A printed u_date processlnq report is produced by the system to

• /" describe the data unit, me_ber_ and record, qeneration that occurred during

?+!_ the processing phase Just completed. The report will contain as _ minimum

the header section described belo_. The optional LIST= parameter of the

+,,+-. UPDATE CS allows.the user to select additional-sectional content to appear

_+'_ in the report. He may specify any combination of the four alpha characters,

each of which requests a different titled update report section to be

+Y.'..' printed. The report sections, the LIST=- value specification that selects

_: theme and their information content are given as follows=

_i:_. Header sectlonz_.. .+
.... Printed followinq the completion of each update processinq phase
•, Contains:

3+i/ The update mode (create or revise) in effect durinq the pro-

_,_ cessing phase

The name of the new data unit generated

_+ If-revise mode, the name of the prima_ old unit used

The source from which the Update directive set was read, either

+' the user's primary input stream or a run-life data unit name

:_ _ (member name )

,. The user specified UPDATE CS LIST=- selections

o; Directive echo section:

Included in report if LIST= selection contains letter E

Prints each card image in the user's update directive set

=u! +. Summary section=

.i, Included in report _f LIST- selection contains letter S

ii;i,i Contains:
The total number of members generated on the new data unit

:__ For each new _ember generated:
_ The name of the member

°.,_i The number of records on the member

! The format specification of the member (records)

+I,T- The _axi_um _cord length (number of co_puter storage words)

_+_"+.., The type of the update member-level directive (-COPY, -ADDR,

or -CHANGE), or the UPDATE CS keyword ALL that controlled

the generation of the member

! ,
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_DDR member section:

Included in report if LIST- selection contains letter A

_: Contains, for each member generated by a user's -RDDR me_ber-leVel
' directive:

_ The na_e of the _e_ber

The format specification of the member (records}

& llst containing the stored data in each-of th_ me_ber's -

....' records p presented in either:

_ Card-linage (IOA8) form If member is type CZ (card i_age)

- Octal code, five internal computer words per llne, if membe_
. is type UNFORMATTED or FORMATTED

: CHANGE member section:

"" Included in report if LIST- selection contains letter C

_. Contalns_ for each menlber generated by a user's -C_GE mee_er-
, level directive (and its Subordinate record-level directives),

",. the same information as presented on _DDR meddler-Section reported
/ members
i. I

f"

=.:_, The typical &NOPP user _i_l build data units via the UPDATE CS specify-
ing either an existing run-llfe member or a set of input streara records as

-_• the only source of data for each new member generated. Sin_e the -ADDR

.;_!:, member-level directive will be their primary tool, these users may Wish to
skip the documentation of the other directives. The large ANOPP application
User requires the capability to perform record-level me_er modification and

_! generation. He will use the -COPY, -OMIT, and -CHANGE member-leVel dlrec-

_ tires and the subordinate -INSERT, -DELETE, and -QUIT record-level
dlrectives.

3.7.4.2 UPDATE CS

.:: Purpose: The UPDATE control statement initiates the ANOPP update pro-
_i_,_ cesslng phase, during which new resident members are generated onto a user-

specified run-llfe data unit. The UPDATE CS requlre_ a set of subordinate

:_ update directives, read either from within the user's primary input stream

_ or from a specified card-i_age run-life member. The update directives allow
the user to copy specific old members from run-life units onto the new unit;

•" to add new members consisting of records read from within the user's update

_' directive set; and to build new members by using selective copying, inser-

_':.,. tlon, and omission o_ records residing on an old run-llfe member and/o_ new

,- user input records. At the initiation of the update processing phase, the
_, specified run-llfe unit being built (or rebuilt) is wiped clean.

_ _, Format:

|,abel label name ,,

OLDt_pdu (optional) keyword specifies the name of a run-llfe data unit (pdu)
as the primary source of member and record data for the new mem-

._ bet ndu being generated

o ii
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If specified, the update revise mode will be in effectz the -COPY
_I and -OMIT update me_ber-level directives may be used/ the UPDATE

* i CS keyword parameter ALL may be specifieds and record-source

-_ i data unit specifications on certain directives may be defaulted
, ! to primary unit pdu6

t.

'.: If o_ttted, the Update create mode will be in effectt the -COPY

.r and -OMIT ditec_iVes may not be used, and the UPDATE CS keyword
_ parameter KLL is ignored by the system.

NmU_Id_ requir6d keyword parameter specifies the name (ndu) of the run-

:: life data unit onto which new members are to be generated. Any

:i: members resident or_ the unit will be destroyed at initiation of
:' the update processing phase.

_i"_'il RJhL (optional) keyword is _eaningful only in update revise mode
processing.

rq_' If specified under this mode, the flnal-member generation step
D_- performed in the processing phase will be a copy to the new

_, Uait o_ every membe,: resident on the specified primary old
", data unit (OLDU-pdu), except for-

feit A me_ber that was specified as the data-source member via the

_ OLDM= keyword parameter on a -ADDR or -CHANGE directive

_o, A u%e_ber that was specified on a -COPY or -OMZT directive

A member whose name matches the name of a new member generated
_: on the new unit via a -ADDR or -CHANGE directive

S_ this keyword specification identifies where the card-image update
_,_ directive set resides

_ • SO_* is legal only on an UPDATE CS occurring in the user's

_ primary input stream. It indicates that the dlrectlve-set card

o Imaqes follow immediately behind the UPDATE CS, Directive-set

_,- termination is indicated by the occurrence of an END* input
terminator card. (See section 3.7.1.)

86_R_d_a_(_} is a legal specification on any UPDATE CS. It

_i indicates that the up_a,te directive set resides on run-life unit

/i dun (card-lmaqe member dmn).

;:' LIST_X...z (optional) value assiqned must be a list from one to four

..... alpha characters. Each valid character in the specified

list results in a specific update report section being
°t.' p_Inted, The information content of each section is docu-

"_ mented in section 3.7.4.1. If LIST- is omitted, the

. update report will contain only the header section. The
., valid llst characters and the report sections they

• L_ generate arez

E Directive echo section

, S Summary section
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C CHANGE member section

A ADDR member section

, .. Examples,

_ The following run-life unit U1 will contain the new members generated
in accordance With the update directive set. Since no primarF data-source
unit was specified (OLDt_), only create mode valid directives _y be used.

An update processing report will be printed which .contains all sections
_. except for the directive echo section.

_.. LA_L-UPDATE NEWU=UI, SOURCE =*, LIST=SCA $

•
-ADDR... •..
-CHANGE.... :::> member-level directives ....

: -INSERT. Primary input stream
, -DELETE...) record-level directives| update direct£ve set

-QUIT.....j J
_oi :, END* $

= _ r' The followlng run-life unit NEWFAN will contain the new members gener-
"_', ated in accordaflce with the card-lma_e directive set residing on unit

_.',_ U7(member HEM9). The update revise mode is in effect with run-life unit

•_:,. FANUI identified a_ the primary data-source unit; all update directives may

be used. q_e ALL keyword specification will result in all unit FANUI mem-

i, bets that were not specified on any member-level directive being copied to
unit NEWFAN. The o_issio_ of the LIST= keyword will result in an update

_" report consisting only of the header section.
ii,

_ UPDATE OLDU=FANUI NEWU=NEWFAN ALL SOURCE=UT(MEMg) $

NOTE: Examples illustrating the use of the UPDATE CS and specific member-
level and record-level directives are presented in section 3.7.4.5.

-_ 3.7.4.3 Member-Level Directives

--,;, The general format of update member-level directives is

.... ;,: directiver_uM._fiela¢...._leld d $

.._!i" The valid directlvenamee are as follows=

-COPY (valid in update revise mode only)

/._' -OMIT (Valid in update revise mode only)

-_/__' -ADD_ (valid in all update processing modes)
_:i -CHANGE (valid in all update processing modes)

i_,_ The fields are as specified in the following subsections that docu-

=_ri_, ment the individual directives. Field separation, continuation, and value
_i specification rules are as documented for ANOPP control statements in

_o_! section 3.1.2. Labels are illegal on member-level directives.
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-_ .;_.l_o_a8 The -COPY update member-level directive will generate one or
more user-specified new unit members. Each new member is an exact copy of
the member of the same name residing on the primary old unit (identified by

'...' the UPDATE CS keyword OLDUm).

Format, ..eoPYt....aml $
"':. am the name of the member to be generated on the new unit that will be
_i"" an exact copy of the pri_Aary old-unit (OLDU=) resident member of

i the same name
, , ,, •

Exa_pl_s,

i -COPY LJET023, LJET127, LJET219 $

_., -COPY Id_T019 $

_": NOTE= Examples of UPDATE CS applications utilizing -COPY di=ectives in
.!

- addition to other member-level directives are presented tn section 3.7.4.5.

.... Re st_ic tions:

Label fields are not valid on member-level directives.

.2 ; i'

: ,, The -COPY directive is valid in update reVise mode p_ocesslng only.

I :, Each specified new member name (am) must be unique as to all other
_, members generated on the new unit via any _ember-level directive in the same

_' update directive set.

[ • 3.7.4.3.2 -OMIT directive
I
! ,._, Purpose: The -OMIT member-level directive is valid only du_Ing update

I.... revise mode processing initiated by an UPDATE CS on which the keyword "ALL"

:" was specified. (See section 3.7.4.2.) qhe -OMIT directive is used to spec-
ify the names of one or more primary old-unit (UPDATE CS parameter OLDU=)

l-2_':' resident members that are not to be copied to the new unit during the final

i "?i'_ revise mode processing step.

I :_i.:, em the name of a member residing on the UPDATE CS specified primary' old unit (OLD_) that is to be omitted from the new unit (NE_J=)

L":('i' during update _evise mode "ALL" processing

-OMZT LJET024, LJET126, LJET220 $

[ -OMITS'l20 $
i Restrictions =

_°, Label fields are not valid on member-level directives.

.._o:
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: The -OMIT directive is valid only in a revise mode processlnq phase

initiated by an UPDATE CS on which the keyword "ALL" was specified.

If the same OLDU resident member is specified on both a -COPY directive

'_ and -OMIT directive in the same set, the speolfled member Will be copied to
the hew unit.

• 3.7.4.3.3 -ADDR directive

?

Purpose, The -ADDR update member-level direct_ve allows the user to
,_ - define and qenerate a member on the new unit being built under• any update

!-_ . processing mode. The record content of the new member may be copied from
i ...... any specified run-life member (format 1 below) or read from the card images
i , _. that follow the -ADDR in the user's primary input stream (format 2 below).
r

:. When the record data are read from primary input stream card images,

the user may optionally define the format specification and _aximum number
°' __ of records for the new member.

i Format I. (valid within a primary or secondary input stream)

i OM_= required keyword specification of the run-llfe member whose records
L_,_ are to be copied to the new unit member being generated,. Also,
_-_ the name of the new member if optional keyword NEWM= is omitted

OL_11 is a valid speclglcation only in update revise mode pro-
.... ceasing. The specified pmn must be the name of the member resld-

._:. ing on the primary old unit identified by UPDATE CS keyword
OLDUm.

!'_ OLlmmdU(_) is a specification of the run-life data unit name

i..... (member name) whose records are to be copied to the new member.

!'_:. (This is valid in any update processing mode.)

"' NE_ (optional) specifies the name of the new member nmn being generated
_:;'" on the new unit. If omitted, nmn equals the name of the copied

_. member, regaz'dless of its uni_ residence.

_:: Format I examples.

! ._;'

The followlng revise mode must be in effect since the run-life resl-
!.,_:... dence of old me_ber JETMEMI is assumed to be the primary old unit specified

,_' by UPDATE CS keyword OLDUm. The new member will be named JE_08 and will be

L :ii an exact copy of member JETMEM1.

! ,

i: '.: -ADDR OLDM=JETMEMI, NEWMmJET008 $

::_" The following specification is valid in any update processing mode.

_,/, The record content of member MEM8, resident on run-life unit UNITT, will be
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copied to the new unit member being generated. The new member will aleo be

_, named MEM8.

-ADDR OL_mUNIT7(ME_) $

:_i Format I restrictlon, z

The name of the new member, whether specified or assumed, must be

unique on the new unit.

Labelfleldsare illegal on member-level directives.

Format 2, (valid within a user's primary input stream only) .

OLERm* this specification indicates that the record data for new member mn

= is to be read from the card images immediately following the
-ADDR in the user's update directive set; the record data set is

terminated by the next member-level d_rective read or by the END*

=' card that terminates the update directive set in the user's

primary input stream, The record card-image data must correspond
to the FORMAT specification supplied or assumed for the new mem-

ber, as documented below.

REk]IqfRIirequired specification of the name (ran)of the new member being

generated. The name cannot be a duplicate of the names of the

other members generated on the new unit.

J,

FONL%T= (optional) keyword specification of the format type of new mem-
ber mn. Valid format specffications are as documented in

~: table 4 in section 3.7. If omitted, FORMAT=2HCI.

PORI_T=O indicates that the records are of undefined format and

variable length (unformatted). Each data field on the card

i images will be interpreted as an ANOPP data type. (See table I
in section 3.1.2.) _ne internally converted data will be written
to the unformatted records. The occurrence of a $ on a card

image terminates and is not part of the data record being bailt;
the data for the next record are assumed to begin on the

• following card image.

< I_ORI_T,-2RC_ (default) indicates that a card-lmage member is to be
generated. Each image following the -ADDR, up to but not includ-

• Ins the next member-level directive or END* card, will be a
_:' record on the new member.

"_i __Hoi,...,on_ _ $ indicates a fixed or variable-lenath format
speclficatlon for the new member. As documented in table 4 in

_.._ section 3.7, the FORMATTED member will contain records whose ele-
ments are of the data types shown in the specification. The

-'i_ input data card images must contain value expressions that corre-

_:'. spend in type and sequence with the specified format. The occur-
.: fence of a $ terminates and is not part of the data record being
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generated, The next input record's data are assumed to begin on
the next input card image.

NNl_a (optional) integer specification of the maximum number of records

that new member an may contain. If omitted, the system dof4u_t
of MNR=IO000 is used for the new member,

Format 2 exampless

New unit member JETM8 will be generated. Its format will be default-

- type card image (CI). It will contain three records, each conulstlnq of one
,_ of the subsequent card images. Member JETM8, which may contain a maximum of

10 records, is given as follows:

-ADDR OLDM-* NEWM=JETM8 MNR=I0 $
RECORD I WILL BE THIS CARD-IMAGE

•,: RECORD 2 " " " " "
"' RECORD 3 " " " " "

_: (Next update aember-level directive or the END* input terminato_
_" card)

Member M4 is created as a new un%t unformatted member containing
three records and having a default maximum number of record value of 10000.

• The individual records generated will each possess the record length (in
Interna.l computer storage words) required to store the converted data values
supplied for It. Those values will be-

For record I - one type RS (real single) value

For record 2 - two type RD (real double precision) values, one type

• '"_ L (logical), one type A3 value (Hollerith string of
' , three characters)

_... For record 3 - three type I (integer) values

' Hember M4 is given as follows:

-ADDR OLDM=*, NEWH_M4, FORMAT=0 $
°693 $ COMMENTS ANYONE?

'" .70D+01 .898D+20 .TRUE. 3HABC $
10 20 30 $

(Next member-level directive or the E_D* input terminator card)

" The following member H5 will be a formatted fixed-length _mmber con-
_ " raining two records and a value of default of 10000 for a maximum number of

,,: records:
_'_

_' -ADDR OLDM=*', NEWS_M5, FORMAT=I7HI,2RS,A9,RD, CS,L$ $

/_. I I.5 2E+01 9HJET-STATS 3D-01 (I.5,2.0) .TRUE. $
:, 11 977.8 -,696E-110 9HPROP-STAT 1075.5D+01 ( .696E+29
' .32E+31 ) .FALSE. $

(Next member-level directive or the END* input terminator card)

....i_ NOTE. Examples of UPDATE CS applications utilizing -ADDR directives in

addition to other member-level directives are presented subsequently in
section 3,7o4.5o
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The following member COORD contains the Xe ¥, Z needed for the geometry
, " module:

-J_ODR OLDM_*w NEWM=COORDe FOP_9=4H3RS_
O. O. 4.
END{

format 2 re.tEi_}Ion_,

The ADDRkeyword specification OLIn-* is valid only wLi_L_-a_u_&a
primary input stream.:,_

The name o_ the new member (NEt_-) must be unique on the new unit being
; built.

The FORMATs specificatiohs must correspond with the rules doat_ented in

• table 4 in section $.7. Individual data-record values specified on input

ca#d images must correspond in type and sequence with the FORMAT= specif:ca-

'_ tion and _st correspond to the value specification rules presented in
table 1 in section 3,102,

* NOTE *

* •

* _he remaining directives in this section are intended for large- *

* application users who will esta_lish and _aintaln large data base *

* applications. *

3.7.4.3.4 -CHANGE directive

Purpose: The -CHANGE update member-level directive allows for the
--_' generation of a new unit me_ber, whose records will be selectively copied

from a user-speclfied old run-life member, with optional insertion of addi-

tlonal new records read from within the user's card-image update directive

set. The sequence and source of new member records to be generated are in

_. accordance with a set of card-lmage record-leve_ dltectives subordinate to
,, the -CHANGE directive.

The new member will possess the same £orm_t as does the specified old

member; the name and maximum-number-of-records value of the new member may

:/,',_ optionally be changed from that of the old member.

A set of record-level directives must immediately follow the -CHANGE

directive it supports in the update directive set. The occurrence of a

subsequent member-level directive, or the termination of the user's update

directive set, ends the -CHANGE subordinate record-level set.
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' 0_- specifies the run-llfe member whose resident records will be

selectively copied onto the new _ember in accordance With the

record-level directives set

-,,' . OLOR_IIn is valid only in update revise-mode processing. The

_', specified old member-(pmn) must be _esident on the primary old
unit •identified via the OPDATE CS keyword OLDU= speciflcation,

,,i,_ OLI:R_:]U(I_I) is valid in any u_xlate processin_ mode and specifies
• the run-life data unit name (_ember name) of the old member•

..... N_RM=nIm (optional) specifies the name of the new unit member belt4

generated. If omitted, the name of the specified old member

(OLDM=) will also be assigned to the new member•

: MNR"=n (optional) specifies the maximum number of records for integer n

"_" that the new member may contain• Zf omitted, the system will

• calculate the new member's MN_ value based on the old member's

MNR value and current number of records ...........
'i

,_ Exa_ples :
•:"_!:

_'_" Since the run-life data unit residence of old member MI was not speci-

....' fled, this must be a revise-mode update, initiated by an [;PDATE CS on which
":. a primary old unit (OLDU=) was specified• In accordance with the record-

-,[" level directive set, the following new unit member JETMI will contain

:::}" records selectively read from primary old-unit member MI and, optionally,
records read from within the record-level directive set.

•,/:: -CHANGE. OLDM=MI ,NEWM=JETMI $

:, (Recqrd-level directives)

:: (Member-level directive or the end of the user's update directive

,j. set)

';_. The following new unit member MEM2 will be created with an assiqned

'.': value of 2000 for maximum number of records. In accordance with the record-

% level directive set, records will be selectively copied to the new member
!. ,

?:_, from run-llfe unit FANU member MEM2.

:_ -CHANGE OLDM=FANU(MEM2) MNR=2000 $

(Record-level directives)_ :i?

:' (Member-leve i directive)

_.. NOTE" Examples of -CHANGE member-level directive applications using spe-

cific subordinate record-level directives are presented in the following

, sections, Section 3,7,4,5 presents examples using combinations of all

: ': update memt_.r and record-level directives.

L,

u .

k,
[,.
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3.7.4.4 P_cord-Leve i Directives

_ general format for -CHANGE subordinate record-level directives is

2.+ dacUw l field_. --  leld!

,+. The valid directivenames a_e+.

-INSEkT -DELETE -QUIT

:i_+ The fields are as specified in the following subsections that docufdent

the individual directives. Field-separation and valu_-specigication rules
+" are as documented for ANOP9 control statements in section 3.1.2. Labels are

_!i illegal on record-level directives. T_lerecord-level directives are pro-

.: ceS_ed under control of the preceding -CHANGE member-level directive. The
_+ -CHANGE directive, documented in the previous section, performs the
: following:

+_+ Identifies the new unit member whose record content will be a changed

_:i"_ copy of the current content of a run-life old member

_:_ Identifies the old member (OLDM=)

Remains in control until each of its subor.dinate..x_cl_le_el

directive_ have been processed

Each directive generates the copying of single o_ groups of records either

•5+. f_om the old member or from within the directive set. T_roughout a record-

i level directive set, the integer operands i and j are used as pointers to

+ relative record positions in the old _ember. Directives within a set _ust

_ ,, be processed (and positioned) sequentially with respect to any i and J oper-

_,- and specifications they possess. _is is necessary because the new member
_,' is generated in one pass.

The system monitors an old member reference pointer P _hroughout the

generation of a new member via a -CHANGE and its record-level directive

set. Here, P is initiated at zero. Upon completion of each directive's

+,: processing, P assumes one of th_ following values:

?: +

_ (I) The j value (if specified on the directive)

(2) The i value (if specified, and j value not specified)
(3) Unchanged (if i value not specified)

°+,:" The next record-level directive must have an i value (if present) greater
then the new value of P.

The i operand on a directive specifies the relative record position of

+_", the first record in a sequence of one or _ore old-member records. Depending
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,i̧J.

---,:.

on the directive, this single, or sequence of old-member _ecorde will be
treated as follows,

:." Copied to the new member, optionally to be followed by inserted
:_. records read from the card images immediately following the. directive

- : or from elsewhere in the old member

., Omitted from copying to the noW _ember
.. _

_:': The J operand, optionally used on the -DELETE directive, is used to4. ,

specify the last old-member record in a series to be omitted from copglnq

:!:i'i to the new member. The i value (if present) on any directive m_st be
greater than the i (and J, if present) value specified on a preceding ..

" directive in the set. For examplee a directive referencing old-member
_'" records 5 through 8 (i through J) must be processed before one referehc-:'2" •

"- inq 9 through 10 (i2 through J2), and never vice versa.

• The -QUIT directive, if encountered, terminates the new-member genera-

_:,i::', tlon process and the -CHANGE directive's subordinate set, It may specify

that so_e, all, or none of the remaining old-member records be copied to the
new member as a flnal generation step. If -QUIT is not used, the set ter_i-

: .. nates with the occurrence of another update member-level directive or with

the termination of the update directive set. Deletien (or omission) of old-

,. member records from _he new-member copy is performed via the -DELETE direc-
,': tire. Insertion of neW records read from direCtiVe set card images is per-

_'!",. _ormed via the -INSERT directive. Resequencing of old-_ember records onto

the new-member records is performed via the -_NSERT direatlve.

3.7.4.4.1 -INSJ_RT _ecord-level directive.

_" Purpose= The -INSERT record-level directive allows the user to insert
=% onto the new member a group of one or more sequentially positioned records,

;.. either currently residing on the old member or immediately following the

_:. directive card image in the record-level directive set.

, Optionally, the user may specify that a group of one or more old-member
-:: records Will be copied onto the new meaber to precede the inserted records.

_:."

v i (optional) the integer relative position of the last old-_ember

,..,' record to be copied to the new member prior to the specified

: records to be inserted. Integer i must be _reater than old-

_: member record pointer P. Records P + I through and _nclud_ng i

.; will be copied to the new member.
j :

_ If omitted, P remains unchanged, allowing records to be inserted

.:.) at any position on the new member, including at the beqinning
when P = 0. The concepts of old-member record-polnter P are

: presented in section 3.7.4.4.
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l FIll- (optional) specifies the source of the records to be inserted onto

b _

. t the new member. If omitted, FROM-* is assumed.

. F_3M- • (default) indicates that the records to be inserted on the
q

, new member immediately follow in the dlrectlVe-set card Images0

',. The new record card Images are terminated by the next record-
level directive, me_ber-level di_ectlve, or termination o£ the

": directive set. FROM_* is valid in ahy CS stream. The new record--

.... data must corraspondto the fore,It specification of the -CHANGE .--

: specified old.member. (See table 4 in section 3.?.)

i '_ If the format of OLDM is uhformatted, fixed, or variable, the_ a $

must terminate the data of each input record and the next record

..,. must begin-on a separate card image. Applicable examples are

...." presented below and in the following subsections.

l i FRCR=OLDM iadicates that the records to be inserted on the neWmember reside on the -CHANGE specified OLDM and are specified

• by the next operan4 field.

(.t.,l)(optional)specifieswhichold-,emberecord(m)orsequence
I _ old-member records (m,n) are to be inserted on the new member.

I This field specification has no effect on old-member record
,.. pointer P. The integer value of m or n may be greater, less

.; than, or equal to an i-parameter specification; n, when speal-
fled, must be greater than m. If FROM=e , this field is ignored.

• If omitted, and FROM=OLDM, all OLDM records will be inserted on
the new member.

...." Example s:

Example I: Assume that NI is a card-image formatted member on the

UPDATE CS specified primary old data unit. Assume that the user desires to

," insert two new cards following the sixth card-image record of the old mem-

+: ber. The following would copy the first six records onto the new member and

,: then insert the two new ones:

-CHANGE OLDMmNI $

-INSERT 6 $

(Card image)
•' (Card image)

, (Next member-level directive)

Example 2: The following directive would copy the first slx old-member
records to the new member, to be followed by an insertion of a second copy

.: of old-member records I through 3. Following this process, P would equal 6.

-INSERT 6, FROM=OLDM (1,3) $

_i Example 3: The following is a second example of the -INSERT capability
:: to reorganize old-member records onto the new member. The old memoer con-

iC,, talns 30 records, consisting of 3 functionally related groups of 10 records
: each. Assume that the user wishes to retain all the records but intends to
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I ',ii_
i •
l

i" posltlor_ the second related group (old-member records 11 through 20) at _he

i .... beginning of the new member. The _ollowlng would perform the desired
I resequenclng:

! -- -INSERT FROM=OLDH (11,20) $ Copy records 11 to 20.

i _ -INSERT 10 FROM OLDH (21 _ $ Copy records 1 to 10.
_' CopE_records 21 to 30.

• Example 4: For the following exa_ple_ ass_e that the OLDU data un.lt
is UNI and the user Wishes _o create a.new .unit member based on run-li_e

unit UN3 member MEMT. HEM7 has a _ixed-lenqth format specification of
:° FORMAT=6H31,3L$. It contains. 10 records, all to be retained on the new

:i member. The user intends _o inser_ from within his directive set one new '"

record behind old-member records 5 and 10. The new member will retain the
v name HEMT.

-CHANGE OLDMmUN3 (MEM7) $

. -I_SERT 5 FROM=* $

_,,:, 2765 8329 10754" .TRUE..TRUE..FALSE. $

I _ -INSERT 10 FROM=* $

....:. 6439 10376 7420 .TRUE..FALSE..FALSE. $

.i_ (Next member-level directive)

, NOTE: Additional -INSERT directive examples are included in the following
.; subsections presenting the -DELETE and -oMIT record-level directives.

Restrictions:

_" New da_a records must correspond to the member format of,OLd.

,_'i A value specification for operandi must be greater than that specified
,i for operands, i or j on any preceding record-level directive in the set.

l,-_ 3.7.4.4.2 -DELETE record-level directive

! i:: Purpose: The -DELETE member-level directive allows the user to bypass

i 'i. old-member records that are not to be copied to the new member being gener-',; ated. Optionally, the user may cause a preceding group of old-member

_i,I records to be copied to the new member.

1[,J_ the integer operands i and j specify a range of old-member

positioned records that are not to be copied to the new member.
The i must be greater than the current value of old-member

pointer P; and J, if specified, must be greater than i.

If P + I is less than i, old-member records P + 1 through
I i - I are first copied to the new member.k_
f

:_i Polnter P is set to the value of J, or to the value of i
',: if j is not specified.

I
r
, 3-62

II _.

" 00000001-TSG05



.Exam_ 1e ,

Assume that old-member JET1 resides on the primary old data unit and
. contains 20 records. Old-member records 9, 10, 15, 16, and 17 are to be.....

deleted. New records are to be inserted following current old-Member

-_ records 5 and 12 on the new member. In addIEion, current old-member
_ i records 2 and 3 aL'e to be moved to 4_he end of the records on the new member.

-CHANG_TI $ At initiation, old-member record pointer
• is initiated. (P=0)

,, -DELETE 2,3 $ Old-member record I is copied. (P=3)

• -INSERT 5 FROM-* $ Old records 4 and 5 are copied. NeW
(Ne_ record NI card images) records NJ and N2 are inserted. (P=5)

>, (New Eecord N2 Card images)

-DELETE 9,10 $ Old records 6 through 8 are copied.
(P=1o)

-INSE_T 12 FROM=* $ Old records 11 and 12 are copied.

: (New record N3 card images) New record N3 is inserted. (P=12)

_ -DELETE 15,17 $ Old records 13 and 14 are copied.
: (P=17)

.... INSERT 20 FRON=OLDM (2,3) $ Old records 18, 19, and 20 are copied.

_ Old recordS 2 and 3 are then copied.

,_,_ (P=20)

(Next member-level directive)

The new member Would now contain:

" OLDM Rec I

I! I! 4

"/ U II 5

New Rec N1
" " N2

,_" OLDM Rec 6

, I1! I1! 7

N I! 8

" " 11

" " 12

.... New Rec N3

OLDM Rec 13

" " 14
" " 18

" " 19

• " " 20
I! I! 2

• ' ' II II 3

• NOTE: Additional -CHANGE directive application._ using combinations of sub-

ordinate record-level directives are presented in section 3,7,4.5.
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I .'i _ 3.7.4.4.3 -_UIT record-level directive
i_. _

P ur,..p_o.e_s The -QUIT record-level directive allows the user to terminate
_.. the genera£ion of the -CHANGE Identifle_. new member, optionally specifying

the final old-member record to be copied to the ne_ member.
t

S
i (optional) specifies the integer relative position of the old-

member record that will be the last record copied to the new

member. If specified, i must be greate_ than ola-member

record pointer P. Records P _ 1 through and including record
_ i will be copied to the new member. If omitted, processing

= of the new-member generation is terminated immediately.

.__ Examples:

, Assume for both subsequent examples that the old member contains

--_, 20 records and that the preceding record-level directive processed was the

v '.!i following.
_ _

_:! -INSERT 15 FROM=* $

_ (New record N1 card images)

Example I: The following would result in termination of the -CHANGE-
_. Initi&ted new-member generation. The last new-member record will be N1.

: -QUIT $

-_,,_'_,, Example 2: The folloWing would result in old-member _ecords 16 and 17
< being the last records to be generated on the new member:

: -QUIT 17 $

•_ Restrictions:

:_ The -QUIT directive, if present, mugt be the last record-level direc-

_ tire under the control of the -CHANGE directive.

:, A value specification of operand i must be greater than that specified

for operand i or j on any preceding record-level directive in the set,

3.7.4.5 Examples

_: The following update processing phase examples incorporate all of the
_ member-level and record-level directives. It is a_sumed that each data
_ source unit or new unit identified was established in the run-llfe data base

:"<: via a preceding CREATE CS, ATTACH CS, or LOAD CS.

, Example I: A revised mode update is to be performed by using run-life
_,i unit OLDJET as the primary old unit. Unit OLDJET contains 20 members named

_ MEM1 through MEM20.
_i_

i
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Unit NEWJET is the run-llfe unit to be built (or rebutl_ NEWJET is

, I-, to receive the following memb_rss

'. MEMI through MEN6 copied unchanged from unit OLDJET

MEN7 rebuilt_ uslnq OLDJET Unit MEN7 as its primary

source _mber. MEN? contains elqht records_

records 6 and 7 are to be replaced by user input ..
::" records o

':: MEH8 to be generated by using new input records

MEN9 to be a renamed copy of run-liEs unit UN_TFAN

.,, resident member UFMEMI

MEMI0 through MEMI 5 copied P.nchanged fro_ unit OLDJET

ME_416 to be a rebuilt version of run-life unit UNITPAN
resident _ember UFMEM8. Member UFMEH8 consists of

I0 records; records 4 and 9 are not to be copied
to new member MEMI 6.

L :'

i ' ' MEMI 7 through HEM20 copied unchanged from unit OLDJET

_o Thus

UPDATE OLDUfOLDJET NEWUffiNEWJETSOURCE=* LIST=ESCA $

-COPY MEMI, MEN2, MEM3, HEM4, MEM5, MEM6 $

o_ -CHANGE OLDM=M_47 $

_ -INSERT 5 F_OM=* $
.TRUE..TRUE. 17.65D27 7278 (7.53 IE320) $

.FALSE..FALSE. -ID+322 6920 (375.8E-12,270E+12) $

.' -DELETE 6,7 $
-QUIT 8 $

' _ -ADDR OLDM=* NEWM=MEM8 FORMAT=8H2I_L*RS$ _LqR=I0 $
i "" 757 9329 .TRUE. 17.97 -3.18E03 $

= :. 14 723 ,TRUE, 1E216 275E+10 18,327 $
1278 87 .FALSE. $

! "° -ADDR OLDM=UNITFAN (UFMEMI), NEWM=MEM9 $

-COPY HEMI0, MEM11, MEM12, MEM13, MEM14, MEM15 $

-CHANGE OLDM=UNITFAN(UFMEM8) NEWM=MEMi6 $

'-'_. -DELETE 4 $

" ,_ -DELETE 9 $
<::i -QUIT I0 $

!= -;,

i_;_:,. -COPY MEM17_ MEM18_ MEM19_ MEN20 $
m

i_"i" END* $
_% :.

_ Example 2: A revised mode update is to be performed by using run-llfe

_ unit STATI as the primary old unit. STATI contains 15 members named MEMI
rf',i through MEMI 5.
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.(' Unit NEWSTAT is the run-llfe unit to be built and is to receive the
i' following members:

MEMI through MEM4 copied unchanged from unit STATI

HEM5 rebuilt by using system unit DATA me_be_ M_MB
as the primary source member, MEM_ is a card-
int_ge formatted me_ber containing seven cardss
cards 2 amt 7 are to be replaced by user input
records,

• MEM6 to be generated by using n_w input records

MEN7 and MEM8 renamed copies of unit STATI members MEM14 and MEM15

MF_49 through MEMI3 copied unchanged from unit STATI
'

'.. Thus,
==.,,

UPDATE OLDU=STATI NEWU=NEWSTAT ALL SOURCE=* $

-CHANGE OLDMfDATA(MF_B) NEWM=MEM5 $

+' -INSERT I FRCA_ffi*$
THIS CARD IMAGE WILL BE NEW HEM5 RECORD 2

-DE:.ETE 2 $
-INSERT 6 FROM=* $

_i,., THIS CARD IMAGE WILL BE NEW HEM5 RECORD 7

=-:_.... ADDR OLDM=* NEWM=MEM6 FORMAT=I 6HA7 ,L,I,RS,RD,CS$ $
6HHEIGHT .TRUE. 89 + 7•93 17.16D27 (9•75,1E279) $

±+i. 5HSPEED •FALSE• 94757 -I •33E05 1•36D-03 (-I .7E02 0•92) $
,, -OMIT MEMI4, 14_I 5 $

<, -ADDR OLDM=MEM14 NEWM=MEM7$
..... -ADDR OLDMfMEMI 5 NEWM=MEM8 $

:, END* $

NOTE: _he ALL keyword specification on the UPDATE CS above results in all

_'_ primary old-unit STATI members that were not specified on a -OMIT directive,

._. and that do not possess a name that is the same as a new unit member gener-

-\i',' ated via a -CHANGE or -_DDR directive, being copied unchanged to the new
,,. unit NEWSTAT during the final update processing phase step.

_'_ 3.8 CONDITIONAL PROCESSING FLOW

_. 3,8.1 Overview
-- ''.i

,_.+

The normal processing flow occurring in an ANOPP run is the sequential
-'": execution of each control statement in the user's input streams Followin_

execution of the last CS in a called secondary stream, the system executes

' the control statement that follows the CALL CS in the calling stream• Exe-

cution of the ENDCS control statement, marking the end of the user'S primary

+,, input stream, terminates the ANOPP run. i

.... The user, however, has the capability to deviate from normal sequential

CS processing through error handling and branch control statements.
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• ._ Controlling subse uent CS rocessln followlnq the occurrence of a
system "nonfatal" error,- Prior to execution of each control statement, the
system sets an internal nonfatal error flag to "off," If during the execu-

_, tion of the CS or FM an abnormal but nonfatal condition occurs, the flag is
set to "on," Documentation of error diagnostics of specific functional

" module (section 4) and ANOPP system (appendix C) Iden__f__e_ conditions that
result in nonfatal errors,

,,,, Following the execution of a functional module or a control statement,

the system performs this sequence of steps,

Test the value of the internal nonfatal error flag.

:_; If "off," continue processing with next CS in stream.
If "on" (error occurred), test value of system parameter JCON"

: If JCON=oTRUE. (set by user via S_TSYS CS), continue process-
ing with next CS in stream.

If JCON=.FALSE. (default value), search forward sequentially
seeking a PROCEED CS=

•' If a PROCEED CS is found, continue processing with the execu-
_,.", tion of the CS following it.

_f the ENDCS ending the user's primary input stream is found

first, terminate the Job.

If, at the time of the error, control was within a secondary input

stream and JCON=.FALSE., the search for a PROCEED CS will continue through
the rest of the secondary stream. The search continues with the remainder

of the calling stream beginning with the CS following the CALL CS until

•_, either a PROCEED CS or the run terminating ENDCS is found.

Determining subsequent CS _rocessin@ flow based on the current value of
a user _arameter.- The IF control statement allows the user to specify a
loglcal condition of several types. 'R1euser also speclfie_ a name that

_-_,:, must be the label field value of another control statement in the same input

__: stream. If the specified condition test is .TRUE., processing will continue
°" with the execution of the CS having the specified label name; if the condi-

_:" tion test is .FALSE., processing continues normally with the next seqaential
,. CS in the stream.'v

,,::. The GOTO CS performs the single function of transferring processing

control unconditionally to the control statement having a specific label

"_i.i,',i name. The CONTINUE CS is a control statement that may contain a label-name

_<,_ field and is used as the object of IF CS or GOTO CS processlng_ but it
" _. causes no other action to occur.v

.: 3,8,2 GOTO CS
,!

-Q ..,

_i" Purposes The GOTO control statement allows for an unconditional devia-
tion from the sequential processing within an input stream. Processing will

" continue with the execution of the control statement having the label-field
_°, value specified,

. ¶
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. _albel •the-optional label name of thie cont£ol statement.

_ la_ the required label name of another control statement within

the same Inp-t stream where_rOQe881ng will continuo

ENDSTI GOTO STEP3 $

GOTO STEP2 $

Restr_ctions Labname must be the label name of a control statement

within the same input stream as the GOTO CS.

3.8.3 IF CS

", Purposez The IF control statement permits an alteration in the flow of

processing if a specified condition exists. The conditional statement is

• specified within parentheses. In the first form, the value of a user param-

_- eter (or parameter array) is logically compared with the value of either

another user parameter (array) or user-specified constant(s). In the second

form, the existence or nonexistence of a unit member is determined. If the

condition within the parentheses is true, then processing continues with the

control statement having the specified label; otherwise processing continues
with the next control statement.

., Formats:

'', -- 191'F(_ICLt{" } (_I) G(Yl*O_Ilal_am $

i_ii, label label name

, IWi_a_n&M I name of a user parameter whose value(s) is to be com-

pared with the value(s) following the logical operator

-: loqlaal oI_rator a logical operator used in comparison of the two

: values, Any logical operator is valid for compar-

e ing values which are type integer, real single pre-

clslon, or real double precision. (See table I in

section 361.2.) The operators .EQ. and .NE. are the

•,,_, only valid operators for logical, complex single, and

character strlnq data types. For the ,NE. operator,

,cT the results Of element comparisons are combined with

_!_ an OR condition. For all other operators, the
,, results of element comparisons are combined with an

•' AND condition. For the .NE. operator, only one ele-

. ment of the first array need be unequal to the

corresponding element of tho second array in order
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)I for the IF CS to yield a true condition• Moweverw
_' for all other operators, every element of the first

array compared to correspondinq elements of the

second array must yield a true condition in order for
the IF C, to yield a true condition.

VmlUe mrray of one or more elements of type numerical conat_nt (I, RS,
RD, CS), logical constant, or string co..tent• All elomonts

mu_t be of the _ame type.

-- pmt_ 2 name of an existing user parameter array to be used in
comparison

unit name of data unit on which data member, _em, resides

mm name of data member

its flag indicating condition is true if unit (mem) exists• If
unit (mere) exists as a data unit member and flag AS is
indicated, a true condition results• If unit (mem) does not
exist and AS is Indicated, a false condition results•

_: NF.S flag indicating condition is true if unit (mem) does not exist•
If unit (mem) does not exist as a 4ata unit me_ber and flag

_' N&S is indicated, a true condition results• If unit (_em)

. exists and NAS is specified, a false condition results•

--._ la_ the label of the control statement at which processing should

continue if" the comparison of the two values results in a
true condition°

Examples •

L_BELI XF (A .GE._) GOTO LASEL2$
IF (D •EQ• •TRUE,) GOTO LABELI $

IF (F •EQ• 6HFVALUE) GOTO LABEL2 $

IF (G •GT• 10 20 30) GOTO LABELI $

' IF (H ,EQ• •FALSE• ,TRUE,) GOTO LABELI $

.. IF (PROC (SOURCE) AS) GOTO LABEL3 $
'' I? (PROC (SOURCE) NAS) GOTO LABEL2 $

.-, L&BEL2 CONTINUE $

'_i LABEL3 C6NTINUE $

Restrictions z

:. Labname must be in the label field of a control statement within the

i:" same input stream as the IF CS•

o The data type of the second value array must agree with the value type

of paramname I•

When comparing string constants of unequal length, trailing blanks are

'" ignored•
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, The number of elements of the second-value array should agcee with the
e

. number of elements of paramnamell if not, the condition is assu_ed false,

- 3,8.4 CONTINUE CS

'_.

PU.¢_9,_s The CONTINUE control statement provides a no-action 8P.,ep
within the input stream. It is used mainly with the IF CS and/or GOTO CS to

•llow for an alteration Ln th_ flow of control-stre4m processing, The p:o,-,
,_ , OeSsLng oontlnuofl with the oxecution of the CS following tho CONTINUE CS.

•, Forr t: [labeZdlCOMTZNZrS$

:_ . label label field

. zxample,

LABELI CONTINUE $

' Restriction: None.

" 3.8.5 PROCEED CS

Purpose: The PROCEED l:ontrol statement marks the locatioh within
,. the input stream where ANOPP execution will continue if a nonfatal error

condition occurs during the processing of a preceding oS or functional
_-"' module and if the current value of system parameter JCON is .FALSE.. The

: PROCEED CS is a no-operatlon statement when encountered during normal

/ sequential CS processing.

Format:

'_ [laIRtl_ ] PROCEBD

: label label field
i-

i Exam_ les

! _, ERROR1 PROCEEO $
!--_:. PROCEED $

;_.., Restrictions:

i= ,

_°i'. During the forward search in the input stream of the system for a
i_o. PROCEED CS, any CALL statements encountered are not processed. (The

procedure-member resident input stream is not searche_ or expanded. )
_,

_r

If the nonfatal error condition initiating the search for the
! ,.,, PROCEED CS occurred during processing within a CALL'ed secondary input
i _ stream, and no PROCEED CS is found to exist in the remainder of that

:_' stream, the search will continue in the input stream that contained the

! , CALL, beginning with the control statement following the CALL CS.

.
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, If the EHDCS control atatemen_ ending the ueer'a primary input atream

i]| In found before any PROCEED CS, the run will he terminated,
_0

3•8•6 Examples

_ The followlnq examples illuetrate conditional processing flow wit_hln

,. input strname •

_Example__l, _e following input etre4m illustrates the,proce_In_ flow
that will occur if a flFst_m nonfatal error occurs during the executlorj of A
Eunctlonal moduloz

STARTCS $

SETSYS JCON_,TRUE. $

.;:_ EXECUTE FM1 $
SETSYS JCON_.FALSE• $

EXECUTE FM2 $

ATTACH FM3UNIT/EFN3/ $

EXECUTE FM3 $

DETACH FH3UNIT $

GOTO LASTSTEP $
PROCEED $

ATTACH FM4UNIT/EFN4/ $
EXECUTE FH4 $

DETACH FM4UNIT $

LASTSTEP EXECUTE FM5 $

END'S$

Since system parameter JCON equals true when functional module FMI is

• executed, processing will ccptinue with the SETSYS CS that follows it,

regardless if a nonfatal error occurs during FMI execution• However,
JCON=.FALSE• when functional module FM2 is executed• If no nonfatal error

occurs in FM2, processing continues with the following ATTACH CS. If a

nonfatal error does occur in FM2$ processing will continue with the

ATTACH CS following the PROCEED CS.

Example 2. _e following input stream illustrates conditional pro-

cessing flow that occurs following the test of a logical condition based on
the value of a user parameter:

:' STARTCS $

: PARAM EXCOUNT=0 $

_" REPEAT PARAM COUNT=EXCOUNT + I $
:_' EXECUTE JET $

_i PARAM EXCOUNTaCOUNT $

IF (EXCOUNT .NE. 5) GOTO REPEAT $

IF (JETRSLT ,EQ. •TRUE•) GOTO JETT $
EXECUTE JET9 $

GOTO ENDJET $

_,_. JETT EXECUTE JET7 $
ENDJET CONTINUE $
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_i: Functional module JET is to be executed five times. The value ok user

_'_ parameter COUNT is used both to control the specific function to be per-

__ £ormed by FM JET and to count the execution repetitions. Following the

fifth execution of FM JET, the value of logical user parameter JETRSLT is

/i.. tested. The value of JETRSLT is set inter,ally in FM JET. I_ JETRSLT
, equals .TRUE., FM.JET7 will be executed next; otherwise_..FM JET9 will be

i .'. executed. 3.9 PRSCEDURE-MEMBER I_PUT STREAM

Procedure members are card-lmage formatted members whose records are

I_ii valid control-statement card images. This set of CS card images is referred

to as a secondary Inp=t strea_. A secondary input stream may be called into
execution via a CALL CS. Section 5 documents secondary input streams main-

tained as part of the ANOPP system and available to the user for execution

of specific noise prediction or utility-type functions. A secondary input
stream residing on a p_ocedure member may consist of any valid control

_i' I. statement card images except for the ANOPP CS, DATA CS, ENDCS CS, RSTRT CS,

_._!_!ii:_iii' and STARTCS CS. Use of the END* input terminator card is also illegal!_ within secondary input streams.
.......... More than one CALL CS in the same run may specify the same procedure

_ member. The input stream resident on a procedure member may be altered

.....:i,._,' during a run via the member regeneration capabilities of the U_DATE CS or

_i__!i_/ DATA CS. In addition, the field-replacement capabillty of the CALL CS

_" allows t/_euser to modify the procedure-member input stream prior to pro-

?.i_!_i_:_i cessing control being passed to the secondary stream. The first execution
_:,_o_._ of a specific CALL CS during a run generates an executable version of the
.!i_i_'', called secondary input stream, based on the current CS card-image content of

_!_.,._:_,,_. the specified procedure member and on any field replacements also specified
._'_i,,_'._" on the CALL CS. Any subsequent reexecution of the same CALL CS (as a result

_::_ of internal input-stream looping via IF CS or GOTO CS processing) will

_ii! result in the same version of the input stream being executed. The initial
,_....... execution of a CALL CS also results in a system edit phase bein/ performed

...._!_:_." on the secondary stream. Each CS is examined for correct syntax. A CS edit

.....'"'"_'_,_:,, phase error results in run termination.

i,_:_'._i.,.. The user is p_Ovlded a CALL CS capability to perform text modification
,/_'_:..' on the field contents of the CS card images residing on the specified proce-

_, _::_ dure member. The modified version of the secondary input stream is then
•',4:_.:. examined during the system CS edit phase. Provided no edit errors are

encountered, the system builds the form of the secondary input stream that

_i_i will be executed each time is the
this specific C_LL CS processed during

_,,, run.

&!_:i'.. The fleld-replacement feature of the CALL CS requires the user to
:_,::_. specify one ot more old field values (of any valid CS data type including

- _ the type N name of a control statement) and, for each, a new field value,
also of any type.

>:

"_' The system will examine the individual field content of each CS carQ

,. image on the procedure member.. Wherever a specified old value is found _t

.: .'-
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will be replaced by the n_tching specified new val.e. The rebuilt control
! statements will reside on a system-maintained member; the origihal content

of_ the CALL C8 specified procedure member is never altered via a CALL CS.

Typical use of the field-replace_eflt feature would be the substitution
.. of a library file name, data unit na_e, functional module n_e, and/or user

parameter value within a secondary input stream that performs a commonly
required sequence of ANOPP processing steps.

3.9.2 CALL CS

Purpose: The CALL control statement allows the user to _ransfer run

processing control to a.secondary input strealn. Following execution of the

l_st CS in the called stream, run control continues with the CS following
" th_ CALL control statement.

The initial processing of a specific CALL CS establishes the secondary

input stream to be executed by this and all subsequent executions of the

sa_e CALL CS in the run. The content of the executable input stream is

_ based on. the CS card images residing on a specified run-life procedure mem-
ber and any field replacements specified on the CALL CS.

_,.

A field-replacement specification consists of an old value and a corre-

sponding new value. Any field of any CS card image residing on the proce-

dure member that _atches a specified old value will be replaced by the cor-
responding ne_ value on the executable version of the secondary input
stEeam.

A system CS edit phase is performed pEior to the initial execution of a

i". CALL'ed secondary input stream. Any CS format or syntax error will result
in run termination.

Format:

[jlOld, llal.el=ne_l, ahte 1 ...tlOldg'al.en,.rlleg_aluelt] $

label label name

_n name o£ the run-life unit on which _an resides

lln name of the procedure member co_talnlng control statement card

images to be used in the generation of the secondary input stream
to be executed

oldwal_e (optional) the exact field value which, if found to occur on a

pmn resident CS card image, is to be replaced with the ¢or-

responding new value. The old value may be of any type

valid on a_, control statement, including the name of a con-

.: trol statement which is a type N (Name) data type. (See
table I in section 3.1.2.)
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• -T:- r-----" ' 7-- ............. -" ' ,r

nemValUe the CS image field to replace each occurrence of old value,

The new value may be of any type valid, on_ a con_rol state-

ment and does not have to b_ the same _s the type of. the
. old value,

 eL_

Exa_ 1__._: The following CS will call into execution, the secohdary
input stream consisting of the card images residing on data unit UN1, proce-

dure member MEN3, with no field replacement involved:

LABELICALLUNI(MEM3)$

Example 2: Assume that procedure _ember NOISEUN, resldlnq on run-llfe

i unit TBLTEST, eontalns the fo_lowing card images:

, LO_ISE_I $
_' PARAM INDX=O $

REDO PARAM TB%,INDX=INDX+I $

EXECUTE FMNAME $

IF (TBLINDX .EQo REPEATS) GOTO FINI$

PARAM INDX=TBLINDX $

GOTO REDO $

FINI DROP /SEFN/ $

The user wishes to execute functional module JETI 10 times. The JETI 'S data

base requirements are contained on library file JETLIB. The following

CALL CS wou]d build and execute the desired secondary input stream:

CALL NOISEUN(TBLTEST) /SEFN/=/JETLIB/ ?MNAME=JETI RE_EATS=I0 $

Following the system's performance of the CALL CS specified flel_ replace-

ments, the executable version of the secondary input streaa would be as
follows (the new field values are underlined):

LOAD IJETLIB/ $

PARAM INDX=O $

REDO PARAM TBLINDX=INDX+I $

EXECUTE JETI $

!' IF (TBLINDX .EQ, I0) GOTO FINI $

PARAM INDX=TBLINDX $

GOTO REDO $

FINI DROP /JETLIB_. $

Restrictions :

Specified old values must be an exact specification of an entire con-

trol statement field.

,' Only the initial processing of a specific CALL CS in a run results in

the _leneratlon and editing of the secondary input stream to be executed.

Subs.quest reprocesslnq of the same CALL CS, regardless of any modifications

made to the sl_clfled procedure member's content_ will execute the same

secondary stream as did the initial processing of the CALL CS.
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The procedure-member resident secondary input strea_ may not include

any ANOPP CS, DATA CS, ENDCS CS, RSTRT CS, STARTCS CS, or END* input terml-

! nator card images.

CHECKPOI_T/_ESTART

'i 3.10.1 . Over.-v.tew

ii The ANOPP system provides the capability to establish checkpoints

i within an Inpat stream(s) of a run and to restart that run in a subsequent
i Job without reprocessing the input stream statements that preceded a spe-

cific checkpoint in the initial run. The intent of checkpolnt/restart is to

save the run environment in the event of either a planned or unplanned

interruption in an ANOPP execution. This capability may be used to protect

against syate_ crashes or to halt a _un's execution for examination of

intermediate data without losing execution time or data base characteris-

tics.- Depending on the results of that examination, the user may specify

that the operatlnq environment that existed at any specific checkpoint be

reestablished and execution continued.- -

The checkp0int run.- A checkpoint run is any ANO.DP run dUring which a

CKPNT CS is executed... During the execution of CKPNT _ _ the system writes

to a checkpoint file the necessary internal system and run-llfe data base

information required to recreate this run's current operating environment

for use in a subsequent restart run.--

The check_oint/restart file.- DUring each checkpoint run the user must
ensure that an external sequentia£ checkpoint file is assigned to the Job.

This checkpoint file must be permanently retained in the external system

followlnq job termination if it is to be used as the restart file in an

ANOPP restart run application. The checkpoint/restart file may reside on

tape or rotating mass storage.

The checkpolnt/restart file structure is divided inho primary divisions

;ii called cycles. Each cycle is referenced by the integer number of its

'_ sequential position on the file. Cycle I would be the first cycle Written

to the file resulting from the first CKPNT CS executed in the checkpoint

run. Any subsequent CKPNT control statement execution in the run would

I generate another cycle on the checkpoint�restart file. Whenever a

checkpolnt-file cycle is generated during a run, a report is printed identi-

fying the cycle number, the current run-life data units, and other check-

point status information that will assist the user in selecting his future

restart options. In a subsequent restart run the user specifies at what

position (checkpoint) he wishes to restart his run within the initial pro-

cessing stream of the checkpoint run.

Each cycle of the checkpoint file contains the necessary information

to preserve the current operating environment that exlste_] at the time its
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generating CK_T CS was executed. The cycle information contains hhe
f,ollowing:

i', All required internal syste_ tables, including those that contain:
User parameter _ames arid values

,. Run-control (initialization and s_stem) paramete_ values
Ii Run-li£e data base directories
ii

A copy of each nonar_ve& run-life un/_ and its members, including
system unit DATA

A l_st of the archlved run-llfe units

The external name urder-_ich the sequential checkpoint file is
assigned to a user's Job must also be established within the run. The user

may specify the external name of the checkpoint file via the A_OPP CS or

RSTRT CS specification of inltlaliZatlon parameter CKPN_. Sf not specified
in--thls manner, the system uses the default name of CPF$LE.

The CKPHT CS.- The CKPNT CS iS used to establish a checkpoint within

any Input stream in a user's run. The CKPNT CS is not aut_matically exe-

cuted when encountered during the proce_slng phases of an ANOPP _In, The
CKPNT CS is treated as inactive (a no-operation CS) if logical system param-

eter JCKPNT is set to system default value .FALSE. at the time that

the CKPNT CS is processed. This allows the user te insert CKPNT control

statements at potential restart location_ within the input streams and con-
trol activation and deactivation vi& system parameter JCKPNT. A CKPNT CS

_" may contain an optional specification of the keyword STOP, If specified on

an executed CKPNT CS, the ANOPP run wil1-b_ terminated following _enBratlon

of the checkpolnt-file cycle.

System parameter JCKPNT.- The Value of JCKPNT controls all checkpoint

(CKPNT CS) processing in ANOPP runs. Only when the current value of JCEPNT

equals .TRUE, is a CKPNT CS executed, resulting in the generation of a new
checkpolnt-file cycle. If the user specifies the name _f an external check-

:. point file via initialization parameter CKPNT on an ANOPP CS or RSTRT CS,

the initlal value of JCKPNT is set to .TRUE.. The user may also activate

!!i and deactivate checkpoint processing during his runs via SETSYS CS specifi-
cations of parameter JCKPNT values.

The restart run.- Each ANOPP restart run is initiated via the special
RSTRT control statement. The RSTRT CS must be the first card in the zaln

input deck and provides run-inltialization capabilities similar to those

provided by the optional ANOPP CS in nonrestart runs. The RSTRT CS p_rforms
the following:

Identifles the run as an ANOPP restart application

Indicates which previous checkpoint run is to be restarted at what

i checkpoint

Allows for the change of previous initialization or system parameter
va lues

The optional RSTRT_ keyword parameter of the RSTRT control statement is

used to specify the name under which the user's external _estart file is
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asBigned to-hlu Job. If omitted, the system assu_es that the user's restart
_ file has the n_o-RSEZLE.

The RSC¥CL= keyword parameter of the RSTRT CS is used to specify the
inteqet number of the cycle on the restar_ file to be used to restart the

previous checkpoint run___If omitted, the las_ cycle generated on the file

_ will be used..

_., Restart-ruff inltialiAation.- The initialization phase of a restart run

begins when the RSTRT CS is encountered. The RSTRT CS. specified restart

file and cycle are aooessed. _he operating environment preserved by the

specified cycle is reestablished. The initialization steps are as follows:

(I) Syste_ and initialization parameters are assigned their check-
pointed values or are assigned new values if specified on the RSTRT CS.

(2) The checkpointed run-life data base is reestablished. Each non-

::: archived data unit and its members will be copied from the restart file _o

; an external file with the same name as the one it resided on at checkpeint

i_ time, If the user has an external file assigned to the restart job that
matches a file name of a checkpointed unit stored on the restart file, that

ii_;, external file will receive the copy; otherWise_ the system will use a

scratch (temporary) file of the sa_e name. The system unit DATA i_ regener-
ated by using checkpoint cycle Copies, No archived data unit file that

ii:' existed in the checkpointed run-life data base will be regenerated. The
user has the responsibility of ensuring that the external files on which

archived units reside are assigned _o his restart job. The user must ensure

; that any library files required by subseq_le_t restart-ru_ processing are
externally assigned to his Job.

(3) The user parameter tables and data unit directory are reestablished
with checkpointed values.

(4) System parameter JRSTRT is set to .TRUE., indicating.th&t_ANO_P ...............
restart run processing is to occur.

Following initialization, :_e next processing step depends on whether
the user has supplied a new primary input stream in his run input deck. If

the RSTRT CS was the only card image in the input deck, run processing
resumes with the execution of the control st&tement within the initial-run

input stream which followed the CKPNT CS that generated the applicable
checkpoint (restart) cycle,

An inserted ptlmary input stream can be processed either prior to or

instead of the resumption of checkpointed input stream processing as
described above. An inserted primary input stcea_ may not contain a CKPNT
control statement.

The value of logical system parameter JRSTRT upon completion of the

inserted input stream (ENDCS) p_ocessing determines whether the run will

terminate or resume processing the checkpointed input stream. The JRSTRT is

set to .TRUE. during r_start-run initialization. If the user has changed
its value to .FALSE., and the ENDCS is processed, the run will be terminated

at that point. If JRSTRT is equal to .TRUE. at ENDCS process time, run

3-'/7

00000002-TSA07



processing will continue with the execution of the control stateme.t tl _.t
_ follows the applicable CKI_T CS within the check_ointed input Streams.

3.10.2 _PFI' cs

Purpose: The CKPNT control statement establlshes a potential ch_ck-

_', poin_Wlthin a usetts run. A CKPNT CS is executed only when system param_

"-._. etet. JCKPNT=.TRUE.; each execution generates a new cycle on a predesignated
checkpoint file. The checkpoint cycle contains the internal syste_ and run-

llfe data base Information required to preserve the current operating envi-

ronment for use in Subsequent restart runs.

label label name

::"._ STOV op.tional keyword. If specified on an executed CKPNT CS,
the run Will terminate followinq the generation of the

checkpoint file cycle prese=vlng the current-run operat-

ing environment.

Examples:

LABELI CKPNT $

CKPNT STOP $

Restriction. The CKPNT CS is valid within any input stream except for

a primary input stream inserted in an ANOPP restart run ......

ir 3.10.3 RSTRT CS

Pur__ee: The RSTRT control statement identifies a restart run and
reestablishes a checkpointed operating Gnvironment. It identifies, through

the specification or omission of keyword parameters, the name of the exter-

nal restart file and the checkpoint cycle on the file where the operating
i environment to be r_established is preserved.

The RSTRT CS also allows the user to specify new values for initializa-

tion and system parameters. Table 5 in this section presents those para_-

!. stets subject to RSTRT CS specification.

Forma.t:

I"

M_tC_ts_sefe) |_n} [_para1_amel._alue 1 ....tipara_alliOn.,Vall_en] $

RSTRT=sefn optional keyword specification of the external file name
(sefn) by which the restart file must he currently assigned

i" to the user's Job. If omitted, RSTRT=RSFILE is assumed.
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j RS_ optional ke_-_ord specification o_ the integer checkpoint
i cyal_ number on the restart _ile from which the operatinq

envlronment is to be reestahllsh_d at the ihltiati'on of

this rub. If o_Itted_the last cycle on the restart file
i_-used•

'' pmrmmeme optio_al speci_Ication of the name of a run-control initial-
!',.

i_.atlon or system parameter Whose checkpolnted value is to-
be changed• (See table S..)

9alu_ the new value to be assigned the specified paramname a_-
initialization of the restart run

Examples:

_. RSTRT $
_ RSTRT RSTRT=RFILEIN LENGL=30000 CKPN_NEWRFLE $

RSTRT-RSCYCL_3___ECHO_ _UE, $

Restrlctlon_:

RSTRT CS is Valid only as the first CS ands opt_onallyt the only CS in
a restart run input deck•

The specified or assumed external file na_e (sign) of the resort file

may not be the same as the external file na_e og any sequential library file
or run-Life data-unit file used within the run•

3.I0.4 Examples

Checkpoint run example I. For the following example, the run is Inl-
tialized with checkpoint processing active via the initialization parameter

CKPNT specification on the ANOPP CS; system parameter JCKPNT is automati-

cally initialized as •TRUE•; and external sequential file JETFILE is identi-

fied as the checkpoint file:

ANOPP CKPNT_JETFILE $

STARTCS $

C_I CKe_T $

IF (K_YITRM •EQ• •TRUE•} GOTO CP2 $
sETs_S JCKPN_ •FALSS• $

CP2 CKpTN STOP $

SETSYS JCKPNT=•TRUE. $

• CP3 C_PNT STOP $

ENDCS $
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Parameter Parameter Value Default

'_i name typ_ Description value%,pe Pa_nqe

"_ ACCOUNT System a Controls accumulation of coat-accounting Logical .TRUe. .FALSE,
d_t# associated with each functional .FALSE,
module or executive processor

ACCOUNT-,TRUE, - accumulate accounting data
ACCOUNT-,FALSE, - do not accumulate

accounting data

CKPNT Inltlali- Identifies name of external checkpoint file Alphanumeric CPFILE
zatlon to be generated during run, Its specl- name of

f/cation also results in system p_rameter seven

JCKPNTbelng initialized as ,TRUE.$ auto- characters
matlcally activating checkpoint process- or less
ing in the run

JECHO System a Controls printing of CS card image upon Logical ,TRUE, ,FALSE,
validation in primary edit phase (primary ,FALSE,
input stream editing) and secondary edit
phases (procedure member-edltlng)

JECHO-,TRUEo - print CS card images
_. JECHO:.FALSE, - do not print CS card

i_ages

JLOG System a Control printing of CS card images upon Logical .TRUE. .TRUE.
execution in executive processing oFALSL,
phases

JLOG_,TRIIE. - print CS card image_
JLOG=,FALSE, - do not print CS card

images
i

LENGL Initiali- Controls size (number of computer words Ynteger _3000 12000
zatlon within user's Job field length) assigned

to global dynamic stores (GDS) for this
ANOPP run

NAETD Inltlall- Controls number of table-directory entries Integer _I 10
zatlon initially allocated for this ANOPP run

NAEUD Inltlall- ContrOls number of data unit directory Integer _5 25
zation entries initially allocated for this

ANOPP run

i'

NLPPM Initlall- Controls number o_ lines per page to be Integer _15 48
: zatlon used for ANOPP printed output during

this run

• NOGO Inltiall- Determine if ANOPP run is to be limlted Logical ,TRUE, ,FALSE,
matlon to prlmary-edlt-phase execution only ,FALS_,

NOGO_,TRUE, - prlmary-edlt-phase-only
run

NOGO=,FALSE, - normal ANOPP run

aUsage dlscusslons for each of the initialization parameters are presented in section 3.1,3
end for each of the system parameters in section 3,2,



Checkpoint C171will be executed. However, the next checkpoint to be

:_, executed depends on the result of the IF C8 test. Checkpoint CP2 will be

executed if logical user param KEYI_-.TRU_. folloWed by run _ermination

via the STO_ ke_ord epect_Icatlon on the CKPNT C8. Otherwise, the SETSYS
CS preceding checkpoint L_2 will deactivate checkpoint processing and CP2
CKPNT will be ignored. In this case, checkpoint L_3 would subsequently be
executed and terminate the run.

Checkpoint run example 2: For the _ollowing e_ample, the run would be
initialized with checkpoint P_ocessing inactive (system param JCKPNT set to
default value _FALSE.)• Checkpoint CKP1 would not be executed•

;_ STARTCS $

CKPI CKPST $

: SETSYS JCKPNTffi•TRUE_ $

C'KP2 CKPNT $

ENDCS $

The SETSYS CS specification of JCKPNT=.TRUE• would initialize check-

point processing in the run• The checkpoint file used will have the default

external name of CPFILE• Checkpoint CKP2 will be executed, followed by

continued run processing since the CKPNT CS keyword STOP was not specified.

Restart run example I. Assume that the following CS is the only card
image in the user's input stream, that this is a restart of the run shown in

;" checkpoint run example 1 above, and that the CKPNT CS labeled CP2 was the

last checkpoint executed in that run:

RSTRT RSTRTffiJETFILE CKPNTfNEWCPF $

The operating environment preserved by CKPNT CP2 will be reestablished
since RSTRT CS keyword RSCYCL was no£ specified and the last cycle found on

_i_ the restart file is used by default. Since the RSTRT CS also specifies
i'

initialization parameter CKPNT, checkpoint processing will also be initially

i:_ active during this restart run. Processing will resume with the execution
, of the control statement in the input stream o_ the checkpointed run that
'_ follows the CKPNT CS labeled CP2. Subsequent execution of CKPNT control

statements will result in new checkpoint cycles being generated on check-

point file NEWCPF.

Restart run example ..2t Again_ assu_e that the following is a restart
of the run shown in checkpoint run example I above. Since the RSTRT CS

keyword RSTRT= is not specified, the system a_sumes that the user's restart

file is assigned to this job by the default external file name RSFILE.

Keyword RSCYCL specified that cycle I on the file, generated by the CKPNT CS

labeled CPI in the checkpointed run, will be used to reestablish the operat-



ing environment. _he user has also aho_en to reset the oheekpoLnted value
.,_ oE sy_¢_m-parame_ee JECffO t_ .P^T_R..

RSTRT RSCYCL-1 ,.TI_CI-I(_.P&LSE. $
STARTCS $

EXECtlTE ?_.,ET $

IP (P_RESULT .EQ..TRUE.) GO_O ENDZT $
SETRYS JR,RTRTa.P_LSE. $

ENI)IT ENDCS $

Pollowlng InittalLz&tlon, processing will resume with the exocutl.on of

the In_erted primary input stream above. Po1_owlng the executloR of the

ENDCS ending the inserted stream, the system will check the current value oE
system parameter JRSTRT:

If JRSTRT=.FALSE., restart fullprocessing terminates.

If JRSTRT is still set a_ ru,_tart-run initial value .TRUE.,
processing will continue With the execution of the control statement

Eollowlng the CKPNT CS labeled C_.I in the input stream of the check-
pointed run.



4 JM'_OPPFHNC_IONAL MODULES

This section deRerib_s the functional modul_se provides th_ instruc-
tions for their use, do_ument_ the inputs required for exocution, and
describes the resUltinq outputs° F_ch functional module i_ implemented
using _,e EXECIPYE CS as documented in section 3.4.2.

The functional modules described in this section ar_ documented with
internal documentation that is maintained in the FORTRAN source code, For
ease of usc, it is arranqed in accordance with the format described in

figure 1.. When questions arise concerning the operation of a functional
module, the source code should be consulted for the exact requirements and

: results, This is done to ensure that the correct documentation be available
for each version of the proqram in existence. The level described in this

manual is Level 03/00/00,

i... 4•I OVERVIEW

i,
The functional modules installed in AROPP fall into seven categories_

: I. Aircraft flight dynamics

2. Propagation effects

3. Source noise parameters

4. Propag&tion
5. Received noise

6. Utilities

7. Noise sources

The ANOPP User's Manual documents modules in the same order as the ANOPP

Theoretical Manual (ref. :) documents prediction methods, since these
ii: manuals are meant to be companion volumes°
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COLUMN
0 0 1111
1 5 0 2 4 6

-_ ***

* PURPOSE- short descriptionof the functionalmodule (I - 2 sentences)
* AUTHOR - inltlalsand levelnumber,such as L01/O0/O0
* INPUT

* USERPARAMETERS

* Namez- description - default value

* Namen - description- defaultvalue
* MEMBERSAND TABLES

* DATA UNIT(DATAMEMBER)- short descriptionof data requirement
* OUTPUT

* SYSTEMPARAMETERS

* Name - description
* USER PARAMETER- same as for INPUT
* MEMBERSAND TABLES

* DATA UNIT(DATAMEMBER)- shoPt descriptionef data requirements
* DATA BASE STRUCTURES

* DATA UNIT(DATAMEMBER)- completedescriptionof data and required
* format

* ERRORS

*....... NON-FATAL- descriptionof errorsthat are possiblewithin the
* functionalmodule.

* FATAl - functionalmodulesare requestedto not use fatal errors•
* In the event this is not followedthey must be documented
* in this section.

__ * LDSREQUIREMENTS- describes t_e amount of local dynamic storage
* required by this module.
* GDS REQUIREMENTS- describesthe amount of global dynamicstorage

i_ * requiredfor this module.

FigureI.- ANOPP functionalmodule prologueformat•
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, ,_ --i......-........ •...... _r, _,--_.r_',_,

ORIGINAL PAG_ |_

" 4,2.-AIRCRAFTFLIGHTDYNAMOS

4,2.1 AtmospherJc__.M_du),le(ATM)

PURPOSE- BUILD TABLEOF ATMOSPHERICMODELDATAAS FUNCTLON_.S
OF ALTITUDE-

•_ ;_t_;_',:':i:_" =;i i; '_',
_!:i__::_ :. ' AUTHOR SWP(L03/O0/O0)
l_-_:__ _!i_':__'_ : MMF(L03/00/09)

_,..,;-_._,._,_,,,,._:-o....,, USER PARAMETERS TYPE DEFAULTDELH AL.TITUDEINCREMENTFOR OUTPUT RS 100.
,_, M (FT)
_" HI GROUNDLEVEL ALTITUDE RS 0............

REFERENCEDTO SEA LEVEL
M (FT)

IUNITS INPUTUNITS CODE A 2HSI
,:_, =2HSI , INPUTSARE IN ST

..... ' UNITS
=7HENGLISH,INPUTSAREIN ENGLISH

_" UNITS
NHO NUMBEROF ALTITUDESFOR OUTPUT I 1

ATMOSPHERICFUNCTIONS
Pl ATMOSPHERICPRESSUREAT RS 101325.

GROUNDLEVEL N/M**2 (LBFyFT**2)
IPRINT PRINT CODE FOR FORTRANWRITE I 3

0 NO PRINT DESIRED
1 INPUT PARAMETERPRINT ONLY
2 OUTPUTPRINT ONLY

, 3 BOTH INPUTPARAMETERAND OUTPUT PRINT
MEMBER

,ooo_ ATM( IN )
•, _,:'t__, _

I....oI;._Z";_I"oI_o,: TEMPORARIES

;_:,:,i;i_,. MEMBER_,_ :_ ,,_,'°_'. SCRATCH(TABI )

OUTPUT
SYSTEMPARAMETER

_,o:::_ NERR EXECUTIVESYSTEMPARAMETERFORERRORENCOUNTERED
DURINGEXECUTIONOF A FUNCTIONALMODIIL;..NERP,
SET TO .TRUE. IF ERRORENCOUNTERED.

MEMBER
AIM( TMOD )

; *o_ _° ._, ,,,,,;_0.,_ "' ,,

: '.... " .......... -"" ............ ............ O0000002-TSB01



ORIGINAL H_(,_ _3
OF' POOR QUALITY

Atmospheric Module (ATM)

D_kTABASE STRUCTURES
" ATM( IN ) CONTAINSDATA INPUTTO ATM IN FOLLOWINGFORMAT

-. RECORD FORMAT DESCRIPTION

1 3RS ALT, TEMP, RELATIVEHUMIDI1Y
(ALTITUDE, "ALT"j IS
REFERENCEDTO SEALEVELAND
SHOULDNOTBE LESSTHANUSER
PARAMETERH1.)

_i • •

ALTITUDEUNITS M(FT)
TEMPERATUREUNITS KELVIN(RANKINE)

_. RELATIVEHUMIDITY PERCENT
SCRATCH(_:_RI')

TEMPORARYTWO'DIMENSIONAL TYPE 1 DATA TABLE
INDEPENDENTVARIABLES
1. ALTITUDE
2. ORDEREDPOSITION

DEPENDENTvARIABLESIN FOLLOWING'ORDER
TEMPERATURE
HUMIDITY

!" ATM( TMOD ) OUTPUTTWO'DIMENSIONALTYPE 1 DATA TABLE OF
ATMOSPHERICMODEL VALUESIN DIMENSIONLESSUNITS

INDEPENDENTVARIABLES
I. ALTITUDE(REFERENCEDTO GROUND LEVEL)

i"'_ 2. ORDEREDPOSITION
DEPENDENTVARIABLESIN FOLLOWINGORDER
PRESSURE
DENSITY
TEMPERATURE
SPEED OF SOUND
AVERAGESPEED OF SOUND
HUMIDITY
COEFFICIENTOF VISCOSITY

_.' COEFFICIENTOF THERMALCONDUCTIVITY
CHARACTERISTICIMPEDANCE(RHO*C)

ERRORS
NON'FATAL
I, USER PARAMETERNHO IS OUT OF RANGE
2, MEMBERCONTAININGINPUT DATA NOT AVAILABLE
3. LOCAL DYNAMICSTORAGEINSUFFICIENT

i 4. ERROR OCCURREDIN TABLE BUILD ROUfINEWHICH PREVENTED
i_'_ THE BUILDINGOF A TABLE,
' 5. MEMBER CONTAININGINPUT DATA INVALID

FATAL " NONE

4--4
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OF POOR QUALITY

4.2.2 Geometry Nodule (GEO)

PURPOSE- TO CALCULATETHE SOURCETO OBSERVERGEOMETRY

i,' AUTHOR REG(L03/O0/O0)
WKB(L03/OO/01)

: WKB(LO3/OO/03)
t',: MMF(L03/O0/Og)

INPUT
USERPARAMETERS DEFAULT

SI UNITS
: AW REFERENCEAREAOF THE AIRCRAFT

(EXAMPLE,WING AREA),
M**2 (FT**2) 1.00

CTK CHARACTERISTICTIME CONSTANT I.O0
DELDB LIMITINGNOISE LEVEL,DOWN FROM THE PEAK(DB) 20.
MASSAC REFERENCEMASS OF THE AIRCRAFT,

KG (SLUGS) 416.8
START INITIAL FLIGHT TIME TO BE CONSIDERED,S O.
sTOP FINAL FLIGHTTIME TO BE CONSIDERED_S 9999.
DELT RECEPTIONTIME INCREMENT,S .5
DELTH MAXIMUMPOLAR DIRECTINITYANGLE LIMIT, DEG 10....
iCOORD OUTPUTOPTION

0 NEITHERBODY NOR WIND OUTPUTREQUIRED 3
_i I BODY AXESOUTPUT REQUIRED
!i 2 WIND AXES OUTPUT REQUIRED

3 BOTH WIND AND BODY AXES OUTPUT REQUIRED
DIRECT =.FALSE.,INTERPOLATEFROM FLI(PATH) .FALSE.

OBSERVERRECEPTIONTIMES AND

• GEOMETRYBASED ON USER
PARAMETERSSTART, STOP, DELTH,
AND DELT

• =.TRUE.,.CALCULATEOBSERVERRECEPTION
TIMES AND GEOMETRYBASED ON THE
EXACT FLIGHT TIMES AS READ FROM

UNIT MEMBERFLI(PATH)
[PRINT OUTPUTPRINT OPTION 3

0 NOPRINT DESIRED
1 INPUT PRINT ONLY
2 OUTPUTPRINT ONLY
3 BOTHINPUT ANDOUTPUTPRINT

_L IUNITS UNITS FLAGFORBOTHINPUT ANDOUTPUT 2HSI
,, 2HSI METRICUNITS

7HENGLISH ENGLISHUNITS

MEMBERS
FLI(PATH)

4-5
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GeometryModule (GEO)

,, GEO(SOURCE) - NEEDEDIF OTHERTHANBODYANDWINDAXES
SYSTEMSARETO BE OUTPUT.

_ OBSERV(COORD)- GEOMETRYOF OBSERVERS

OUTPUT
USER PARAMETERS
GEOERR GEOMETRYERROR FLAG

0 NO OUTPUT WITHINRANGE
1 SUCCESSFULCOMPLETION

MEMBERS
:i'_ GEO(BODY)- GEOMETRYASSOCIATEDWITH BODY AXIS SYSTEM
; GEO(WIND) GEOMETRYASSOCIATEDWiTH WIND AXIS SYSTEM

GEO(XXXX)- GEOMETRYASSOCIATEDWITH USER SUPPLIEDSOURCE
COORDINATESYSTEM(S). THE MEMBER NAME(S)XXXX
IS GIVEN BY THE SECOND ELEMENTOF EACH RECORD
FROM UNIT MEMBER GEO(SOURCE). THE NUMBEROF
RECORDSIN GEO(SOURCE)DETERMINESTHE NUMBEROF
GEO(XXXX)UNIT MEMBERS. IT IS IMPORTANTTHAT
THE SECONDELEMENTOF EACH RECORD IN
GEO(SOURCE)BE UNIQUE TO ALLOW EACH COORDINATE
SYSTEMTO HAVE ITS OWN MEMBERNAME ON UNIT GEO.

TEMPORARY
MEMBERS
SCRATCH(FLITAB)- TABLE OF FLIGHTDATA CREATEDAND USED

BY GEO
SCRATCH(FLIGHT)- TEMPORARYMEMBERCONTAININGOUTPUTDATA

PRIOR TO ARRANGINGIT ONTO THE OUTPUT
DATA MEMBERS

i
DATA STRUCTURES
ATM(TMOD) - TYPE I DATA TABLE OF ATMOSPHERICMODEL CONTAINING

EIGHT FUNCTIONSOF ALTITUDE. DEPENDENTVARIABLES
ARE IN THE FOLLOWINGORDER BY ORDEREDPOSITION
I. ATMOSPHERICPRESSURE
2. DENSITY
3. TEMPERATURE
4. SPEED OF SOUND
5. AVERAGESPEED OF SOUND
6. RELATIVEHUMIDITY

: 7. COEFFICIENTOF VISCOSITY
:: 8. COEFFICIENTOF THERMALCONDUCTIVITY
_: 9. CHARACTERISTICIMPEDANCE



ORIGINAL L" _'
OF POOR QUALIiY

Geometr_Module (GEO)
t

FLI(PATH) - INPUTMEMBER IN IORS FORMAT,EACH RECORD CONTAINS
THE e_f;TRAJECTORYDATA IN THE FOLLOWINGORDER
WO' - FLIGHTTIME
WO,,,,P - A/C X LOCATION(EARTHFIXED)

_" WORD 3 - Y LOCATION(EARTHFIXED)
WORD 4 - Z LOCATION(EARTHFIXED)
WORD 5 - PSI EULER ANGLE (EARTHFIXED - BODY)
WORD 6 - TH EULER ANGLE (EARTHFIXED BODY)

• WORD 7 - PHI EULER ANGLE (EARTH FIXED BODY)
_ WORD 8 - PSI EULER ANGLE (BODY- WIND)

WORD 9 TH EULER ANGLE (BODY - WIND)
WORD 10 - PHI EULER ANGLE (BODY- WIND)

GEO(SOURCE)-INPUTMEMBER CONTAININGDESCRIPTIONSOF SOURCE
COORDINATESYSTEMSFOR WHICH OUTPUT IS REQUIRED

i THE MEMBERCONSISTSOF RECORDSIN i,A8,6RS,ABO
FORMATWHERE
ELEMENTI - SOURCECOORDINATEINDEX
ELEMENT2 - SOURCECOORDINATENAME

(THIS NAME WILL BE THE MEMBER NAME
XXXX USED ON UNIT MEMBER GEO(XXXX))

_ ELEMENT3 - X OFFSET FROM THE BODY ORIGIN
i ELEMENT4 - Y OFFSET FROM THE BODY ORIGIN

ELEMENT5 - Z OFFSET FROM THE BODY ORIGIN
ELEMENT6 - PSI EULER ANGLE(BODY- SOURCE)
ELEMENT7 - TH EULER ANGLE(BODY SOURCE)
ELEMENT8 - PHI
ELEMENT9 - SOURCECOORDINATEDESCRIPTION

GEO(XXXX) -
THE FORMATOF GEO(XXXX)IS AS FOLLOWS:

RECORD WORD DESCRIPTION
I RECORDFORMAT IS 1,3RS,I,RS

I OBSERVERINDEX FOR FIRST OBSERVER
2 X COORDINATEOF OBSERVER
3 Y COORDINATEOF OBSERVER
4 Z COORDINATEOF OBSERVER
5 NUMBEROF RECEPTIONTIMES ASSOCIATEDWITH

i THIS OBSERVER(ASSUMEVALUE IS N)
6 OBSERVER'SHEIGHT

: 2 RECORDFORMAT IS *RS

• RECEPTIONTIMES FOR CURRENTOBSERVER
INDEX

4-?
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OF POOR QUALITY
Geometry Module (GEO)

RECORDS3 THROUGHN+2 CONTAINGEOMETRYDATAFOREACH
RECEPTIONTIME• RECORD3 CONTAINSGEOHETRYDATAFOR
THE FIRST RECEPTIONTIME, RECORD4 FORTHE SECOND

- ' RECEPTIONTIME,•,• RECORDN+2 FORTHEN TH RECEPTION*%

TIME•

3 RECORDFORMATIS *RS
1 DISTANCEOF SOURCEFROMOBSERVER
2 EMISSIONTIME

; 3 DIRECTIVITY ANGLE
:;_ 4 ELEVATIONANGLE

5 AZIMUTHANGLE
i

' 4 REPEATOF RECORD3 FORSECONDRECEPTIONTIME

N_3 _ RECORDFORMAT IS *RS
1 OBSERVERINDEX FOR SECONDOBSERVER

'ii.. 2 X COORDINATEOF OBSERVER
3 Y COORDINATEOF OBSERVER
Y Z COORDINATEOF OBSERVER
5 NUMBEROF RECEPTIONTIMES ASSOCIATEDWITH

THIS OBSERVER(ASSUMEVALUE IS M)

N+4 RECORDFORMAT IS *RS
I
. RECEPTIONTIMES FOR CURRENTOBSERVER

INDEX

RECORD N+5 THROUGHRECORD N+M+4 CONTAINGEOMETRYDATA.C

FOR EACH RECEPTIONTIME STORED IN THE SAME MANNER AS
DESCRIBEDABOVE IN RECORDS3 THROUGHN+2.

:, THE PATTERNAS SEEN IN RECORDS1 THROUGHN+2 AND RECORDS
N+3 THROUGHN+M+4 CONTINUESFOR ALL OBSERVERS

: OBSERV(COORD)- MULTI-RECORDMEMBERWITH FORMAT= 4H3RS$,
: CONTAININGONE RECORDFOR EACH OBSERVERWITH

VALUESOF THE X, Y, Z COORDINATES

GEO(BODY) - GEOMETRYASSOCIATEDWITH BODY AXES - SAME
FORMATAS FOR GEO(XXXX)

GEO(WIND) - GEOMETRYASSOCIATEDWITH WIND AXES - SAME
" FORMATAS FOR GEO(XXXX)

4-8
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. eeome_r_ Module (GEO)

SCRATCH(FLITAB)-TYP£ONEDATATABLEOF N_NEFUNCTIONSOF
FLIGHTTII_ ARRANGEDIN THE FOLLOWING,ORDER

l, FLIGHTTIME
2, A/C X (EARTHFIXED)
3. A/C Y (EARTHFIXED)
4. AIC Z (EARTHFIXED)
5. PSI EULER ANGLE EARTH FIXED BODY)
6. TH EULER ANGLE EARTH FIXED _ BODY)

" 7. PHI EULER ANGLE EAR_ FIXED - BODY)
8, PSl EULER ANGLE BODY WIND)
9. TH EULER ANGLE BODY WIND)
10. PHI EULER ANGLE BODY WIND)

!i SCRATCH(FLI_T)-TEMPORARYDATA UNIT(DATAEMBER) TO HOLDOUTPUTDATA PRIOR TO TRANSLATIONINTO OUTPUT
ii'; COORDINATESYSTEMS. THE EMBER CONSISTSOF
' RECORDSIN IIRS FORMAT IN THE FOLLOWINGORDER
; I, RECEIVEDTIME

2_ FLIGHTTIME .'
. 3. A/C X (EARTHFIXED)
i 4. A/C Y (EARTHFIXED)

,i

5. A/C Z (EARTHFIXED)
6. PSI EULER ANGLE EARTH FIXED - BODY)

, 7. TH EULER ANGLE EARTH FIXED - BODY)
;i 8. PHI EULER ANGLE EARTH FIXED BODY)
_ 9. PSl EULER ANGLE BODY - WIND)
i 10. TH EULER ANGLE BODY WIND)

II. PHI EULER ANGLE BODY - WIND)
i

ERRORS
NON-FATAL
1. INSUFFICIENTLDS FOR EXECUTION
2. MORE THAN 18 SOURCECOORDINATESYSTEMSDEFINED
3. UNABLETO INTERPOLATETABLE ATM(TMOD)
4,- USER PARAMETERVALUE OUT OF RANGE,DEFAULTTO BE USED
5. NO FLIGHTTIMES THAT CORRESPONDTO USER SUPPLIED

INPUT PARAMETERSSTART AND STOP

LDS REQUIREMENTS
LENGTH = 8*( NSOURCE_2) + 3*NUMOBS+ _XTIMES + IO*NTIMES
WHERE

NSOURCE = NUMBEROF COORDINATESYSTEMS
NUMOBS = NUMBEROF OBSERVERS
MAXTIMES = _XIMUM NUMBEROF TIMES FOR ANY OBSERVER
NTIMES = NUMBEROF FLIGHT PATH TIES

GDS REQUIREMENTS
ALLOCATIONREQUIREDFOR TABLESATM(TMOD)AND SCRATCH(FLITAB)
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L

4.2.3 F]t_ht DynamicsModu]e (FLI)

PURPOSE- COMPUTESTHETWO-DIMENSIONALTRAJECTORYOF AN AIRCRAET
AS A FUNCTION-OFTIME.

AUTHOR- SLP(L03/O0/O0
CBF(L03/O0/05
DSW(L03/O0/07
SLP(L03/O0/07

' MMF(L03/O0/09

INPUT
USERPARAMETERS DEFAULT

SI UNITS

:: IUNITS SYSTEMOF UNITS 2HSI
2HSl Sl
7HENGLISH ENGLISH

NJO NO. OF INTEGRATIONSTEPS COMPLETED O
_ I.P-I_INT INTEGERPRINT OPTION 3

O NO PRINT DESIRED
• I INPUT PRINT ONLY

2 OUTPUTPRINT ONLY
3 INPUTAND OUTPUT PRINT

IPTAPE INTEGERTAPE OUTPUTOPTION
0 NO PLOT FILE GENERATED
I TTjVA,XA,ZA,THW,ANGLE-OF

: ATTACKAND POWER SETTING
WRITTENTO TAPE/ AT EACH
TIME STEP. FORMAT(lF15.4)
HEADER RECORDFORMAT(2AI5,ZF15.4,A15)

lOUT OUTPUTMEMBEROPTION 0
0 NO OUTPUTMEMBER
I OUTPUT IN ORIGINALUNITS

J INITIALINTEGRATIONSTEP NUMBER I
TSTEP MAXIMUMACCEPTABLETIME INTERVAL 1.0

BETWEENINTEGRATIONSTEPS,
SEC

MSTEP MAXIMUMMACH NUMBER INCREMENT 0.1
!i, BETWEENENGINETABLEENTRIES

XI DAMPINGCOEFFICIENTFORPITCH DYNAMICS .95
i' PITCH PITCH ANGLE,DEC O.O
ii TLG LANDINGGEARRETRACTIONTIME, O.
_ SEC

** REFERENCEVALUES**
AE ENGINE INLETREFERENCEAREA, Pl/4

M**2 (FT**2)
• AW WING REFERENCEAREA, 100.

M**2 (FT**2)

4-10
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OF POOR QUALITY

F|tght DynamicsModule (FLI)

i,
B WINGSPAN,N (FT) 2N,
M1 FULLYLOADEDREFERENCEMASS, 10000.

,' KG (SLUGS) . _
Zl ALT|TUDEAT BRAKERELEASE, O.

"-.. e (FT)
"' TAU COEFFICIENTOF ROLLINGFR|CTION 0..01

NENG NUMBEROF ENGINESIN EACHGROUP 1,0,0,0
E ENGINEINCLINATIONANGLEWRT 0.,0.,0.,0.

BODYAXESFOREACHENGINEGROUP,DEG
ENGNUM ENGINEIDENTIFIER ARRAYFOR 3HENI,...

ENGINEGROUP 3HEN4

** CONDITIONSAT STARTOF FLIGHTSEGMENT**

!!!. TT INITIAL TIME, 0.0SEC
VA INITIAL VELOCITY, 0.0

!' M/S (FT/S)
XA INITIALDISTANCEFROM ORIGIN, 0.0

M (FT)
YA INITIALSIDELINEDISTANCE, 0.0

M(FT)
ZA INITIALALTITUDE 0.0--.

(ZA=ZI IMPLIESAIRCRAFTIS ON.GIZOUND),
M (FT)

MASS INITIALMASS 10000.
THW INITIALFLIGHT PATH ANGLE,DEG 0.0

** STOPPINGCRITERIA*w

JF FINAL INTEGRATIONSTEP NUMBERLIMIT 50
TF FINAL TIME LIMIT, 100.

SEC
VF FINAL VELOCITYLIMIT, 155.

,. MtS (FT/S)
XF FINAL DISTANCELIMIT, I0000.

M (FT)
!i ZF FINAL ALTITUDELIMIT, 1000.

M (FT)
NOTE: NORMALTERMINATIONOCCURSIF ANYOF THEABOVELIMITS IS

REACHEDOR IF THE LASTRECORDOF ANYOF THE PILOT CONTROL
i MEMBERSIS SATISFIED.

! TABLES/MEMBERS
i NOTE: THE FOLLOWINGARE UNIT ( MEMBER ) NAMES

ATM(TMOD)
AERO(CL)
AERO(CD)
AERO(CDLG)
ENG(DYN)
FLI(TEMP) *NOT READ IF NJO-O*
FLI(FLIXXX) *NOT OPENED IF lOUT-O*
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Flt_nt D_namtcsModule (FLI)

FLI(PATH) _IOT OPENED.IF lOUT-O*
PILOT(CONTROL)
PILOT(FLAP)

: PILOT(POWERI)
: PILOT(POWER2) * READONLYIF NENGHAS2 ORMOREELEMENTS

PILOT(POWER3) * READONLYIF NENGHAS3 ORMOREELEMENTS
PILOT(POWER4) * READONLYIF NENGHAS4 ELEMENTS

" OUTPUT
:" USERPARAMETERS

NJO NO. OF INTEGRATIONSTEPSCOMPLETED
TT ACTUALFINAL TIME
VA ACTUALFINAL VELOCITY
XA ACTUALFINAL DISTANCE
ZA ACTUALFINAL ALTITUDE
MASS FINAL MASS
THW ACTUALFINAL FLIGHT PATHANGLE
PITCH ACTUALFINAL PITCH ANGLE

;. HSTEP FINAL TIME STEPSIZE

MEMBER DESCRIBEDUNDERDATABASESTRUCTURES
FLI(PATH) - FLIGHTDATAAT EACHINTEGRATIONSTEP

IN ORIGINALUNITS. OUTPUT IF IOUT>O
FLI(TEMP)- TEMPORARYINFORMATIONUSED BY THE

INTEGRATORTO RESTART.
MEMBER IS WRITTENONCE FOR EACH CALL
TO THE FLI MODULE.

FLI(FLIXXX)FLIGHTDATA AT A FEW SELECTEDTIMES. OUTPUTONLY
IF IOUT>O.

• ONE MEMBERCREATEDFOR EACH ENGINEGROUP; XXX
i, REPLACEDBY ENGNUM(1),I = I,N,WHERE N =

NUMBEROF ELEMENTSASSOCIATEDWITH PARAMETER,NENG

SYSTEMPARAMETER
NERR SYSTEMERROR PARAMETER

.TRUE,- ERROR ENCOUNTEREDDURINGMODULE
EXECUTION

.FALSE.-NO ERROR

DATA BASE STRUCTURES
ATM( TMOD ) - TYPE I DATA TABLE OF ATMOSPHERICMODEL OF

NINE FUNCTIONSOF ALTITUDE.
VARIABLESIN THE FOLLOWINGORDER:

' (PRESSURE,DENSITY,TEMP.,SPEEDOF SOUND,
AVERAGESPEEDOF SOUND,
ABSOLUTEHUMIDITYDCOEFF.OF VISCOSITY,
COEFF.OF THERMALCONDUCT|VITY,
CHARACTERISTICIMPEDANCE)

4-12
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OF POOR QUALITY

Y
" F119ht DynamtcsModule (FLI)

i .... ii

AERO(CL ) - TYPE1 DATATABLEOF LIFT COEFF.AS A
"_ FUNCTIONOF ANGLE-OF-ATTACK,FLAPSETTING

ANDNONDINENSIONALALTITUDE.
ANGLESIN DEGREESANDALTITUDEDIVIDED
BY WINGSPAN,

AERO(CD ) - TYPEI DATATABLEOF DRAGCOEFF,AS A
FUNCTIONOF ANGLE-OF-ATTACKjFLAPSETTING
ANDNONDIMENSIONALALTITUDE
ANGLESIN DEGREESANDALTITUDEDIVIDED
BY WINGSPAN

AERO(CDLG) - TYPE1 DATATABLEOF LANDINGGEARDRAG
COEFF.AS A..FUNCTIONOF LIFT COEFF,

._ ENG(DYN) - TYPE1 DATATABLEOF ENGINEPERFORMANCE
._:_ DATA; THREEFUNCTIONSOF HACHNUMBERAND

POWERSETTING. DEPENDENTVARIABLESIN THE
' FOLLOWINGORDER:

SPECIFICTHRUST,RE CA
AIR FLOWRATE,RE RHOA*CA*AE

. FUELFLONRATE,RE RHOA*CA_AE

PILOT(CONTROL)-INPUTUNIT MEMBERWITH FORMAT=2HCI.
EACH"CI" ( IE, CARDIMAGE) RECORDHAs THE SAME
FIELDS. THE FIELDS AREAS FOLLOWS:

FIELD CONTENTS
1 ONEOF THEFOLLOWINGCONDITION

PARAMETERNAMES:
HACH HACHNUMBER
TIME TIME
RANGE DOWNRANGEPOSITION
ATTACK ANGLE OF ATTACK
ALTITUDE ALTITUDE

ii. PITCH PITCH ANGLE
PATH FLIGHTPATH ANGLE

2 ONEOF THE FOLLOWINGLOGICAL
, OPERATORS:

,EQ. .NE, .LE, ,LT, ,GE, ,GT,
3 CONDITIONREFERENCEVALUEGIVEN BY

EITHERA USERDEFINEDPARAMETERNAME
ORA "RS" VALUE

4-t3
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F_]tght Dy_na_tCsModule {FLI)

4 ONEOF T.I:IEFOLLOWINGGOALPARAMETER
NAMES:

MACH MACHNUMBER
,.,. ATTACK ANGLEOF ATTACK

PITCH PITCH ANGLE
PI.TCHDT PITCII AI_GLERATEOF

CHANGE
PATH FLIGHT PATH
PATHDT FLIGHTPATHRATEOF

CHANGE
5.... GOALREFERENCEVALUEGIVEN BY EITHER

A USERDEFINEDPARAMETERNAMEORA
"_ "RS" VALUE
': 6 FORCINGFUNCTIONCONSTANTGIVEN BY

EITHER A USERDEFINEDPARAMETERNAME
ORA REALSINGLE(RS) PRECISIONVALUE

THE VALUESSPECIFIEDBY FIELDS 4, 5, AND6
IN RECORDI REMAININ EFFECTAS LONGAS THE
CONDITIONAS REFLECTEDBY FIELDS 1, 2 AND3
REMAINS,TRUE, ONCETHIS CONDITIONBECOMES
.FALSE., FIELDS 1, 2 AND3 OF THE NEXTRECORD
ESTABLISHTHE NEXTCONDITIONTO BE TESTED.
IF THIS CONDITIONIS .TRUE., THENFIELDS 4, 5
AND6 SPECIFYVALUESTO BE USED. WHENTHE
CONDITIONIS .FALSE., FIELDS 1, 2 AND3 OF
THE NEXTRECORDESTABLISHTHE NEXTCONDITION
TO BE TESTED. THIS PATTERNCONTINUESUNTIL
THE LASTRECORDIS PROCESSED.

PILOT(FLAP) - INPUT UNIT MEMBERWITHFORMAT=2HCI,EACHRECORD
HASTHE SAMEFIELDS. THEFIELDS AREAS FOLLOWS:
FIELD CONTENTS

1 ONEOF THE FOLLOWINGCONDITION
: PARAMETERNAMES:
, MACH MACHNUMBER
, TIME TIME

RANGE DOWNRANGEPOSITION
.!_ ALTITUDE ALTITUDE
.i FLAP FLAPANGLE

2 ONEOF THEFOLLOWINGRELATIONAL
OPERATORS:

. .EQ, .NE, ,LT, ,LE. .GT. ,GE.
3 CONDITIONREFERENCEVALUEGIVEN BY

" EITHER A USERDEFINEDPARAMETERNAME
ORA "MS" VALUE

4-14
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F1t9.ht_D_namtcs Madule (FLI)
u

: 4 ONEOE THE FOLLOWINGGOALPARAMETER
' NAMES :

FI.AP FLAPANGLE
FLAPDT FLAPANGLERATEOF

CHANGE
5 GOALREFERENCEVALUE_IVEN BY EITHER

A USERDEFINEDPARAMETERNAMEORA
'oRS"VALUE

THESERECORDSAREPROCESSEDIN THE SAME
MANNERAS DESCRIBEDFORUNIT MEMBER
PILOT(CONTROL),

, PILOT(POWER)- INPUTUNIT MEMBERWITH FORMAT=2HCI.EACHRECORD
:_: HASTHE SAMEFIELDS. THE FIELDS AREAS FOLLOWS:

FIELD CONTENTS
1 ONEOF THE FOLLOWINGCONDITION

PARAMETERNAMES:
MACH MACHNUMBER
TIME TIME
RANGE DOWNRANGEPOSITION
ALTITUDE ALTITUDE
POWER POWER SETTING

, 2 ONEOF THEFOLLOWINGRELATIONAL
OPERATORS:

.EQ..NE..LT..LE..GT..GE.
3 CONDITIONREFERENCEVALUEGIVEN BY

EITHERA USER DEFINEDPARAMETERNAME
OR AS A "RS" VALUE

4 ONE OF THE FOLLOWINGGOAL PARAMETER
NAMES :

POWER POWER SETTING
POWERDT POWER SETTINGRATE OF

CHANGE
5 GOAL REFERENCEVALUE GIVEN BY EITHER

A USER DEFINEDPARAMETERNAME OR A
"RS" VALUE

THESE RECORDSARE PROCESSEDIN THE SAME
MANNER AS DESCRIBEDFOR UNIT MEMBER
PILOT(CONTROL).

FLI( PATH ) - OUTPUTMEMBER IN *RS FORMATCONTAININGTHE
FOLLOWINGTRAJECTORYDATA IN EACH OF THE

: NJO RECORDS:
TIME,AIRCRAFTPOSITION(X,Y,Z),EULERANGLES
FROM VEHICLECARRIEDTO BODY AXIS, AND

i_ EULER ANGLES FROM BODY TO WIND AXIS.

4-15
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OF POOR QUALITY

Fltght DEnamlcsModule (FLi}

, EACHIS IN DIMENSIONALUNITS.
INPUTMEMBEROF THIS FORHIS OPTIONAL.
USEONLYIF FLIGHTPATHIS BUILT IN PIECES.

FLI(FLIXXX) - OUTPUTMEMBERIN 6RS,A4,2RS FORMAT.EACHRECORD
CONTAINSFLIGHTTIME,HACHNUMBER,POWERSETTING,
AMBIENTSPEEDOF SOUND,DENSITY,VISCOSITY,
LANDINGGEARPOSITION,FLAPSETTINGANDABSOLUTE
HUHIOITY.(LANDINGGEARPOSITIONVALUESARE
EITHER4HDOWNOR4HUP .)
ENGNUM(I)REPLACESXXX IN MEMBERNAME.
ONERECORDIS WRITTENFOREACHCHANGEIN POWER
SETTING, FLAPSETTING,LANDINGGEARPOSITION,
ANDFOREACHTIME MACHNUMBERCHANGESBY
PARAMETER,HSTEP.
INPUTMEMBERIN THIS FORMATIS OPTIONAL. USE
ONLYIF FLIgHT-PATHIS BU|LT IN P|ECES.

FLI(TEMP) - OUTPUTMEMBERIN *RS FORMATCONTAININGONE
RECORDOF INTEGRATORRESTARTLNFO. THIS MEMBER
IS READONLYBY THE FL| MODULEiTSELF ANDONLY
WHENA FLIGHTPATHIS BUILT BY SUCCESSIVECALLS
TO FLI.

ERRORS
NON-FATAL

1. INSUFFICIENTSPACEIN LDS
2. INPUTS INVALID
3, MEHBERHANAGERERRORONOPENINGDATAUNITS
4. ERRORIN INTEGRATIONOR INTERPOLATIONROUTINE
5. ILLEGALTRAJECTORYDETECTED

FATAL
NONE

LDS REQUIREMENTS
LENGTH= NEQ* ( 22 + NEQ) + ( FLPMAX* 5 ) + ( CTLMAX* 6 ) +

(POWMAX(1) * 95 )

+ POWHAX(3)* 95 IF NENGHAS3 ORMOREELEMENTS
+ POWMAX(4)* 95 (* IF NEHGHAS4 ELEMENTS
WHERE

NEQ = NUHBEROF EQUATIONSPASSEDTO THE INTEGRATION
ROUTINE

FLPMAX = NUMBEROF RECORDSONTHEPILOT'S FLAPCONTROL
MEMBER

CTLMAX • NUMBEROF RECORDSONTHE PILOT'S CONTROLMEMBER
POWMAX(1)• NUMBEROF RECORDSONTHEPILOT'S POWERSETTING

ARRAY,FORFIRST ENGINEGROUP

4-16
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Z OF POOR QUALITY

_ Flight DYnamicsNodule (FLI)o :

POWMAX(2)= NUMBEROF RECORDS@N THE PILOT'SPOWER SETTING
.:. ARRAY, FOR SECONDENGINEGROUP

POWMAX(3)= NUMBEROF RECORDSON THE PILOT'SPOWER SETTING
=o. ARRAY, FOR THIRD ENGINFGROUP

!_;IL. POWMAX(4)= NUMBEROF RECORDSON THE PILOT'SPOWER SETTING
ARRAY, FOR FOURTHENGINEGROUP

GDS REQUIREMENTS
SUFFICIENTALLOCATIONFOR THE FOLLOWINGTABLES :

= _ ATM(TMOD)
AERO(CL)

_,_: AERO(CD)
" AERO(CDLG)
_:" ENG(DYN)

i.

_/Lv

j_2 .

_ S.;'
?:ii_.
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.:, ORIGINAL p_GZ 13

..... OF POOR QUALITY
!i

" 4.3 PROPAGATIONEFFECTS

'i!:. 4.3.1 Atmospheric Absorption Module (ABS).

!_' PURPOSE.COMPUTEAVERAGEABSORPTION/WAVELENGTHAS FUNCTION
!:"" OF ALTITUDEANDFREQUENCYANDBUILDTABLE

', AUTHOR SWP(L03/OO/O0)
.... MMF(LO3/O0/09)

i,.... INPUTi-
i:. USER PARAMETERS DEFAULT
_ IN Sl UNITS

i::.,. IUNITS INPUTUNITS CODE 2HSI
i';/

!_i..': =2HSI , INPUTS IN SI UNITS
!::,- =7HENGLISH,INPUTSIN ENGLISHUNITS
_ ABSINT NUMBEROF INTEGRATIONSTEPS 5
i_!: IPRINT INTEGERPRINT OPTION 3
i_i: 0 NO PRINT DESIRED
':'" I INPUT PRINT ONLY

!_::_i 2 OUTPUT PRINT ONLY_, 3 INPUT AND OUTPUTPRINT DESIRED
:_ SAE METHODOPTION (L) Fi

ii_i .TRUE. - SAE ARP 866 METHOD
, - .FALSE.- ANSI STANDARDMETHOD
! MEMBERS DESCRIBEDUNDER DATA BASE STRUCTURES
i:':.... SFIELD(FREQ )
'_' NOTE: MEMBERSARE SPECIFIEDBY UNIT( MEMBER ) NAME
;" TABLES DESCRIBEDUNDER DATA BASE STRUCTURES
' : ATM( TMOD )

OUTPUT.

SYSTEM PARAMETER

_ . NERR EXECUTIVESYSTEMERROR INDICATOR(L)

!::i:: ._IRUE.- ERROR ENCOUNTEREDDURING MODULE
: EXECUTION
_:_,:" .FALSE.- NOERROR ENCOUNTERED
!" TABLES DESCRIBEDUNDER DATA BASE STRUCTURES
J:': ATM( AAC )

DATA BASE STRUCTURES
•. ATM( TMOD ) TWO-DIMENSIONALTYPE ONE DATA TABLE OF
.....................................ATMOSPHERICMODEL OF NINE FUNCTIONS

INDEPENDENTVARIABLES
I. ALTITUDE

,' 2. ORDEREDPOSITION

_:.. DEPENDENTVARIABLES
'.. WITH VALUES IN DIMENSIONLESSUNITS

ARRANGEDIN FOLLOWINGORDER -
:: 1. PRESSURE
" 2. DENSITY

3. TEMPERATURE

4-18
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i_i:_/

• OF POOR QUALITY

i Atmospheric Absorption Module (ABS)

'::'t 4. SPEEDOF SOUND
:!i 5. AVERAGESPEEDOF SOUND
•:_ 6. HUMIDITY, 7. COEFFICIENTOF VISCOSITY

ii I 8, COEFFICIENTOF THERMALCONDUCTIVITY
9, CHARACTERISTICIMPEDANCF

LINEAR INTERPOLATIONAND CLOSESTVALUE

_iii EXTRAPOLATIONATM( AAC ) TYPE ONE DATATABLEOF ATMOSPHERICABSORPTION

_,! COEFFICIENTAS FUNCTIONOF ALTITUDEAND,_ FREQUENCIES,NO EXTRAPOLATION

o_!_ AND LINEAR INTERPOLATION'_ SFIELD(FREQ)I RECORDMEMBER IN *RS FORMATCONTAININGVALUES

):!•i OE-.I/3OCTAVE BAND CENTER FREQUENCIESIN HERTZ
"I ERRORS
_ NON-FATAL

_,_. FATAL- NONE

! .

t'

i:]



_.i ORIGINAL _,,_;_:._:.;

_.L., OF POOR QUALI_Y

! 4.3.2 Ground Reflectionand AttenuationModule (GRA)

i

) "T PURPOSE- COMPUTEGROUND EFFECTSFACTORAND BUILD TABLE

IJJC_, AUTHOR - SWP(L03/O0/O0)
" MMF(L03/O0/O9)

':" INPUT
USER PARAMETERS DEFAULT

' COH INCOHERENCECOEFFICIENT .01

o_ C AMBIENTSPEED OF SOUND AT THE GROUND 340.294
M/S,(FT/S)

:: RHO AMBIENTAIR DENSITYAT GROUND, 1,225
._ KG/M_*3(SLUG/FT**3)
:" SIGMA GROUND FLOW RESISTANCE, 2.5"10"'5

_' KG/(S M**3) OR (SLUG/(S FT**3))
'-""" GRARF TWO WORD ARRAY CONTAININGFIRST AND 50.
• LAST VALUE OF FREQUENCY,HZ 2000.

U:," GRARD TWO WORD ARRAY CONTAININGFIRST AND 100.
, _ LAST VALUE OF DISTANCE,M(FT) 1000.
_,,i GRART TWO WORD ARRAY CONTAININGFIRST AND O.
; : LAST VALUESOF THETA,DEG 90.
_ GRAID INDEX FOR GROUND EFFECTOPTION i
_ ' ID = 0 IMPLIESHARD SURFACESUCH AS CEMENT

ID = I IMPLIESTYPICALSOFT GROUND
i GRAND NUMBEROF GROUNDDIPS TO BE INCLUDED 5
: GRANP NUMBEROF POINTS IN EACH GROUNDDIP 5

GRANT NUMBEROF INCIDENCEANGLES 10
:;" GRANF NUMBEROF FREQUENCIES 5

GRANR2 NUMBEROF IMAGEDISTANCES 5
: ,, NSUBB NUMBEROF SUBBANDSPER I/3 OCTAVE BAND 1
! : IPRINT PRINT OPTION 3
" 0 NO PRINT

i_:: I INPUT PARAMETERPRINT ONLY
_o.: 2 OUTPUT PRINT ONLY
_ !- 3 BOTH INPUT PARAMETERAND OUTPUT PRINT
; DATA BASE MEMBERS
=_ NONE
_ OUTPUT

SYSTEMPARAMETER
-_=_ NERR SET TO .TRUE. IF ERROR ENCOUNTERED
:' DATA BASE MEMBERS

F:.;_/I" TAB(GE) TYPE I DATA TABLE OF GROUNDEFECT FACTORASFUNCTIONOF PATH DIFFERENCE,COSINEOF INCIDENCE
,. ANGLE BAND WIDTH FACTOR,AND IMAGE DISTANCE

L NOTE: FOR CASE WHERE GRAID = O
! GRANT,GRANFAND GRANR2ARE SET = I
...... COSINEOF INCIDENCEANGLE IS SET = I

BAND WInTH FACTOR IS SET = 0
_: IMAGED_STANCE IS SET = I
' SO THAT GROUNDEFFECTFACTOR IS IN EFFECT A

i i
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"_ OF POOR QU/:,L|iyo .

• Ground Reflection and Attenuation Hodule ._GR_A.)_

_ . FUNCTIONOF PATHDIFFERENCEONLY,ALTHOUGHTABLE
. ,; IS FOUR-DIMENSIONAL
,, , ERRORS

1. INSUFFICIENTSPACEIN LDS
!'" 2. ERRORIN ATTEHPTTO BUILD TABLE
•_:_:," 3. USERPARAHETERSINVALID

i,

i i',

i i; "

i 2'"

2'

. I

i ,,

i_. ,
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- ORIGINAL PAGE IS
OF pOOR QUALITY

,,_._,

4,4 SOURCENOISE PARAMETERS

_i 4,4,1 Fan Noise Parameters Module (PREFAN)
& m

. PURPOSE- TO GENERATETHE PHYSICALPARAMETERSREQUIREDBY
HEIDMAN'SMETHODFORFANNOISE PREDICTIONFOR -

":i TURBOJETAND TURBOFANENGINES

:;,i": AUTHOR - CBF(L03/OO/O0)
MMF(L03/O0/O9)

,' INPUT DEFAULT
USER PARAMETERS

•, IPRINT- PRINTEDOUTPUTOPTION 3
,, 0 - NO PRINT DESIRED

-::" I - INPUTPRINT ONLY
,,, 2 - OUTPUT PRINT ONLY

-:_!.... 3 - BOTH INPUTAND OUTPUT PRINT
IUNITS- INPUTUNIT OPTION _HSI

: 2HSI, SI UNITS
/T 7HENGLISH,ENGLISHUNITS
_' ITYPE - TYPE OF INTERPOLATIONTO BE USED ON THE 1
":" INPUTTABLES

I - LINEAR INTERPOLATION
'. 2 - CUBIC SPLINE INTERPOLATION

SCRXXX - THREE LETTERCODE XXX USED TO FORM THE 3HXXX
-," UNIT MEMBER NAME FLI(FLIXXX). IF THE
: VALUE OF USER PARAMETERSCRXXX

IS 3HABC,THE FLI UNIT MEMBERNAME IS
,,: FLI(FLIABC).
r

MEMBERSAND TABLES - DESCRIBEDUNDER DATA BASE STRUCTURES
-:" FLI(FLIXXX)- (SEE USER PARAMETERSCRXXX)

":' ENG(FAN1)
ENG(FAN2)

: OUTPUT
•. SYSTEMPARAMETER

NERR - EXECUTIVESYSTEMPARAMETERFOR ERROR ENCOUNTERED
DURING EXECUTIONOF A FUNCTIONALMODULE
=.TRUE., ERROR ENCOUNTERED
=.FALSE.,NO ERRORS

USER PARAMETERS
NTIMES- NUMBEROF SOURCETIME VALUES
TIMES - MULTI-ELEMENTPARAMETERCONTAININGTHE SOURCE

_: TIMES
,_ MT1 - MULTI-ELEMENTPARAMETERCONTAININGTHE FAN

ENTRANCEMASS FLOW RATE AT EACH SOURCETIME
_,,' MT2 - MULTI-ELEMENTPARAMETERCONTAININGTHE FAN

EXIT MASS FLOW RATE FOR EACH SOURCETIME
",. MTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AIRCRAFT

MACH NUMBER FOR EACH TIME

4-22
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ORIGINAL PAGE E$
., . OF POOR QUALITY, :

Fan Noise Parameters Module (PREFAN)
f

! -

NT1 - MLILTI-ELEMENTPARAMETERCONTAININGTHE
ROTATIONALSPEEDFOREACHTIME

. DT1 - MULTI-ELEMENTPARAMETERCON.TAtNINGTHE
TOTALTEMPERATURERISE ACROSSFANFOREACHTIME

CTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AMBIENT
SPEED OF SOUND FOR EACH TIME

- RHOTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AMBIENT
_ DENSITYFOR EACH TIME

:'_ DATABASESTRUCTURES
" FLI(FLIXXX) MULTI-ELEMENTMEMBER WITH FORMAT=6RS,A4,2RS,

WITH ONE RECORDPER SOURCETIME CONTAINING
'_ THE FOLLOWINGVALUES : (I) SOURCETIME, (2)
:,: AIRCRAFTMACH NUMBER, (3) ENGINE POWER
_i_ SETTING,(4) AMBIENTSPEED OF SOUND, (5)
:_ AMBIENTDENSITY, (6) AMBIENTDYNAMIC

,i' VISCOSITY,(7) LANDINGGEAR POSITION,(8)
/. FLAP SETTINGAND (9) ABSOLUTEHUMIDITY.

ONLY THE FIRST FIVE ENTRIESARE USED.
::_ ENG(FAN1) THREE-DIMENSIONALTYPE ONE DATA TABLE

CONTAININGTHE FAN ENTRANCEFLOW STATE AS
, A FUNCTIONOF (I) ENGINEPOWER SETTING,

_i_ (2) AIRCRAFTMACH NUMBERAND (3) ORDERED
- . POSITION. THE FLOW STATE DEPENDENTVARIABLES

IN ORDEREDPOSITIONARE : AREA,
_i. FUEL-TO-AIRRATIO,MASS FLOW RATE, TOTAL
: PRESSURE,TOTAL TEMPERATURE,AND ROTATIONAL
. SPEED.

_i (OHLY MASS FLOW RATE, ROTATIONALSPEED, AND
,_ TOTAL TEMPERATUREARE REQUIRED)

ENG(FAN2) THREE-DIMENSIONALTYPE ONE DATA TABLE
CONTAININGTHE FAN EXIT FLOW STATE AS A
FUNCTIONOF (I) ENGINEPOWER _ETTING,
(2) AIRCRAFTMACH NUMBERAND (3) ORDERED

•. POSITION. THE FLOW STATE DEPENDENT
VARIABLESIN ORDEREDPOSITIONARE : AREA,
FUEL-TO-AIRRATIO,MASS FLOW RATE, TOTAL

.... PRESSURE,TOTAL TEMPERATUREAND
ROTATIONALSPEED.

..._ (ONLYMASS FLOW RATE AND TOTAL TEMPERATURE
= " ARE REQUIRED)

.": ERRORS
:, NON-FATAL
.... I. MEMBER MANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER•
_; 2. INSUFFICIENTLOCAL DYNAMICSTORAGE.

3. REQUIREDUNIT MEMBERNOT AVAILABLE.
4. UNABLETO INTERPOLATESPECIFIEDTABLE

FATAL - NONEi_ ....

.:, 4-23
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i . ORIQINALPAGEiS
};" OIepOORQUALITY
l .... Fan Notse Parameters Module (PREFAN)_
)_ ,.

J:"? " LOS REQUIREMENTS
_ - LENGTH= ( NTIMES* ( NWORDS+ ( NP - 1 ) ) ) + 1
_ ": WHERE.NTIMES= NUMBEROF-SOURCETIMES
! _ NWORDS= NUMBBROF WORDSPERRECORDONTHE MEMBER
l: CONTAININGTHE ENGINEVARIABLEDATA
il:..: NP = NUMBEROF USERPARAMETERSOUTPUTFROM
_ _ THIS MODULE

i r; GDSREQUIREMENTS
' ALLOCATIONREQUIREDFORTHE FOLLOWINGTABLES ..

1, ENG(FAN1)

if " 2. ENG(FAN2)
:!
!I " '

"t
?

r.

i

k

k ;

i _ ,T!

':i 4-24
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-- ORICIH_L PAC_E_;_
OF POOR QUALITY

4.4.2 Core Noise Parameters Module (PRECOR)

PURPOSE- [0 GENERATETHEPHYSICALPARAMETERSREQUIREDFORA
.; CORENOISE PREDICTIONMODULE

:_ AUTHOR- CBF(L03/O0/O0)
MMF(L03/O0/09)

=_. INPUT DEFAULT
USERPARAMETERS

IPRINT - PRINTEDOUTPUTOPTION 3
0 - NOPRINT DESIRED
1 - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY

" 3 - BOTHINPUT ANDOUTPUTPRINT
IUNITS - INPUT UNIT OPTION 2HSI

_.. 2HSI, SI UNITS
.: 7HENGLISH,ENGLISHUNITS
"" ITYPE - TYPEOF INTERPOLATIONTO BE USEDONTHE 1

INPUTTABLES
:"" 1 - LINEAR INTERPOLATION
" 2 - CUBICSPLINEINTERPOLATION

::" SCRXXX- THREELETTERCODEXXX USEDTO FORMTHE 3HXXX
-.- UNIT MEMBERNAMEFLI(FLIXXX)o IF THE

..... VALUEOF USERPARAMETERSCRXXX
; IS 3HABC,THE FLI UNIT MEMBERNAMEIS
;" FLI(FLIABC).

MEMBERSANDTABLES- DESCRIBEDUNDERDATABASESTRUCTURES
:,'.. FLI(FLIXXX)- (SEE USER PARAMETERSCRXXX)

_ , ENG(COREI)
....: ENG(CORE2)

- OUTPUT
SYSTEMPARAMETER

' NERR - EXECUTIVESYSTEM PARAMETERFOR ERROR ENCOUNTERED
DURING EXECUTIONOF A FUNCTIONALMODULE

-,, USER PARAMETERS
:.": NTIMES- NUMBEROF SOURCE TIME VALUES
,, TIMES - MULTI-ELEMENTPARAMETERCONTAININGTHE SOURCE

TIMES

...._ MTI - MULTI-ELEMENTPARAMETERCONTAININGTHE COMBUSTOR
-,:. ENTRANCEMASS FLOW RATE VALUESFOR EACH TIME
!,,;.. MTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AIRCRAFT
_ MACH NUMBER FOR EACH TIME
-. PTI - MULTI-ELEMENTPARAMETERCONTAININGTHE COMBUSTOR

ENTRANCETOTAL PRESSUREFOR EACH TIME
....:: TTI - MULTI-ELEMENTPARAMETERCONTAININGTHE COMBUSTOR
":" ENTRANCETOTAL TEMPERATUREFOR EACH TIME

?

" 4-25
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i ORIGINAL PAGE IS
OF POOR QUALIYY

,,- Core Noise Parameters Module (PRECOR).

.... TT2 - MULTI-ELEMENTPARAMETERCONTAININGTHE COMBUSTOR
EXIT TOTALTEMPERATUREFOREACHTIME

', CTA - MULT|-ELEMENTPARAMETERCONTAININGTHE AMBIENT
. SPEEDOF SOUNBFOREACHTIME

RHOTA - MULTI-ELEMENTPARAMETERCONTAININGTHEAMBIENT
DENSITYFOREACHTIME

_" DATA BASE STRUCTURES
FLI(FLIXXX)MULTI-ELEMENTMEMBERWITH FORMAT= 6RS,A4,2RS,

WITH ONE RECORDPER SOURCETIME CONTAININGTHE
': FOLLOWINGVALUES:(I) SOURCETIME, (2) AIRCRAFT
il MACH NUMBER,(3) ENGINE POWER SETTING,(4)
. AMBIENTSPEED OF SOUND, (5) AMBIENTDENSITY,(6)
'. AMBIENTDYNAMICVISCOSITY,(7) LANDINGGEAR
" POSITION,(8) FLAP SETTINGAND (9) ABSOLUTE

HUMIDITY. ONLY THE FIRST FIVE VALUESARE USED.
ENG(COREI) THREE-DIMENSIONALTYPE ONE DATA TABLE CONTAINING

THE CORE ENTRANCEFLOW STATE AS A FUNCTIONOF
(I) ENGINEPOWER SETTING,(2) AIRCRAFTMACH
NUMBERAND (3) ORDEREDPOSITION. THE FLOW STATE
DEPENDENTVARIABLESIN ORDEREDPOSITIONARE :
AREA, FUEL-TO-AIRRATIO,MASS FLOW RATE, TOTAL
PRESSURE,TOTAL TEMPERATURE,AND ROTATIONAL
SPEED.
(ONLY MASS FLOW RATE, TOTAL PRESSURE,AND TOTAL
TEMPERATUREARE REQUIRED)

ENG(CORE2) THREE-DIMENSIONALTYPE ONE DATA TABLE CONTAINING
THE CORE EXIT FLOW STATE AS A FUNCTIONOF
(I) ENGINEPOWER SETTING,(2) AIRCRAFTMACH

.. NUMBERAND (I) ORDEREDPOSITION. THE FLOW STATE
DEPENDENTVARIABLESIN ORDEREDPOSITIONARE :
AREA, FUEL-TO-AIRRATIO, MASS FLOW RATE, TOTAL
PRESSURE,TOTAL TEMPERATUREAND ROTATIONALSPEED.
(ONLYTOTAL TEMPERATUREIS REQUIRED)

.. ERRORS
NON-FATAL

.:. I. MEMBERMANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER.
2. INSLIFFICIENTLOCAL DYNAMICSTORAGE.

." 3. REQUIREDUNIT MEMBER NOT AVAILABLE.
_ 4. UNABLE TO INTERPOLATESPECIFIEDTABLE.
-" FATAL - NONEL, .

LDS REQUIREMENTS
: ( 13 * NTIMES ) + I
_" WHERE

NTIMES- NUMBEROF SOURCE TIMES

,....................................

4-26

O0000002-TSCIO



,..

_ " ORIGINAL PAL_E13 i
•_ OF POOR QUALITY

i

.i . 4.4.3Turbine Notse parameters M0dule _(PRETUR)

• PURPOSE- TO GENERATETHE PHYSICALPARAMEIERSREQUIREDFOR A
TURBINENOISE PREDICTIONMODULEFOR TURBOJETAND
TURBOFANENGINES

AUTHOR- CBF(L03/O0/O0)
MMF(L03/O0/09)

INPUT DEFAULT
USER PARAMETERS
IPRINT - PRINTEDOUTPUTOPTION 3

0 - NO PRINT DESIRED
• I - INPUT PRINT ONLY

!_- 2 - OUTPUTPRINT ONLY
• 3 - I_OTHINPUTAND OUTPUT PRINT

IUNITS- INPUT UNIT OPTION 2HSl
2HSI, ST UNITS

•. 7HENGLISH,ENGLISHUNITS
i_. ITYPE - TYPE OF INTERPOLATIONTO BE USED ON THE 1

INPUTTABLES
! - LINEAR INTERPOLATION

i: 2 - CUBIC SPLINE INTERPOLATION
IRATIO- SPECIFICHEATS OPTION 8HCONSTANT

_.:'i' 8HCONSTANT- CONSTANTSPECIFIC HEATS
" 8HVARIABLE- VARIABLESPECIFICHEATS
• SCRXXX- THREELETTERCODEXXXUSEDTO FORMTHE 3HXXX

UNIT MEMBERNAME FLI(FLIXXX), IF THE
VALUE OF USER PARAMETERSCRXXX
IS 3HABC, THE FLI UNIT MEMBER NAME IS

_ : FLI(FLIABC).

_- MEMBERSAND TABLES- DESCRIBEDUNDER DATA BASE STRUCTURES
_: FLI(FLIXXX)- (SEE USER PARAMETERSCRXXX)
-.. ENG(TURBINEI)

ENG(TURBINE2)

" OUTPUT
SYSTEMPARAMETER
NERR - EXECUTIVESYSTEMPARAMETERFOR ERROR ENCOUNTERED

" DURING EXECUTIONOF A FUNCTIONALMODULE
"" =.TRUE., AN ERROR WAS ENCOUNTERED
.:- =.FALSE., NOERRORS

: USERPARAMETERS
' NTIMES- NLIMBEROF SOURCETIME VALUES
"' TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE SOURCE

TIMES
MTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AIRCRAFT

"_ MACH NUMBERFOR EACH TIME

K

2 4-2
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ORIGI_L PA_ _
OF POOR QUALITY

Turbine Notse Parameters Module (pRETUR)

.. NT1 - MULTI-ELEMENTPARAMETERCONTAiNiNGTHE
_' ROTATIONALSPEEDFOREACHTIME
,. TTI - MULTI-ELEMENTPARAMETERCONTAiNiNGTHETURBINE

ENTRANCETOTALTEMPERATUREFOREACHTIME
TT2 - MULTI-ELEMENTPARAMETERCONTAiNiNGTHE TURBINE

EXIT STATICTEMPERATUREFOREACHTIME
" MT1 - MULTi-ELEMENTPARAMETERCONTAiNiNGTHE TURBINE
_" MASS FLOW RATE FOR EACH TIME

FTA - MULTI-ELEMENTPARAMETERCONIAININGTHE
FUEL-TO-AIRRATIO FOR EACH TIME

; CTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AMBIENT
• SPEED OF SOUND FOR EACH TIME

RHOTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AMBIENT
DENSITYFOR EACH TIME

HTA - MULTI-ELEMENTPARAMETERCONTAININGTHE ABSOLUTE
• HUMIDITYFOR EACH TIME

DATA BASE STRUCTURES
FLI(FLIXXX) MULTI-ELEMENTMEMBERWITH FORMAT=GRSIA4,2RS,

WITH ONE RECORDPER SOURCETIME CONTAINING
THE FOLLOWINGVALUES : (I) SOURCETIME, (2)
AIRCRAFTMACH NUMBER,(3) ENGINE POWER
SETTING, (4) AMBIENTSPEED OF SOUND, (5)
AMBIENTDENSITY, (6) AMBIENTDYNAMIC
VISCOSITY,(7) LANDINGGEAR POSITION,(8)
FLAP SETTINGAND (9) ABSOLUTEHUMIDI',Y.
ONLY THE VALUESOF THE FOLLOWINGENTRIESARE

i USED: I, 2, 3_ 4, 5, AND 9
" ENG(TURBINEI) THREE-DIMENSIONALTYPE ONE DATA TABLE

CONTAININGTHE TURBINEENTRANCEFLOW STATE AS
A FUNCTIONOF (I) ENGINEPOWER SETTING,
(2) AIRCRAFTMACH NUMBER AND (3) ORDERED

• POSITION. THE FLOW STATE DEPENDENTVARIABLES
IN ORDEREDPOSITIONARE : AREA,
FUEL-TO-AIRRATIO,MASS FLOW RATE, TOTAL
PRESSURE,TOTAL TEMPERATURE_AND ROTATIONAL
SPEED.
(ONLYMASS FLOW RATE, ROTATIONALSPEED,AND
TOTAL TEMPERATUREARE REQUIRED)

ENG(TURBINE2) THREE-DIMENSIONALTYPE ONE DATA TABLE
CONTAININGTHE TURBINEEXIT FLOW STATE AS A
FUNCTIONOF (I) ENGINE POWER SETTING,
(2) AIRCRAFTMACH NUMBERAND (I) ORDERED
POSITION. THE FLOW STATE DEPENDENT
VARIABLESIN ORDEREDPOSITIONARE : AREA,

_- FUEL-TO-AIRRATIO,MASS FLOW RATE, TOTAL
PRESSUREDTOTAL TEMPERATURE,AND
ROTATIONALSPEED.

: (ALL BUT ROTATIONALSPEED ARE REQUIRED)

7
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ORIGINALPAGE_
OF POORQUALITY

Turbtne Noise Parameters Hodule (_UR_

ERRORS
NON-FATAL

1, MEMBERMANAGERERROROCCURREDON SPECIFIEDUNIT MEMBER.
2, INSUFFICIENTLOCALDYNAMICSTORAGE,
3. REQUIREDUNIT MEMBERNOTAVAILABLE.
4, UNABLETO INTERPOLATESPECIFIEDTABLE.

FATAL- NONE

LDS REQUIREMENTS
LENGTH= ( NTIMES* ( NWORDS+ ( NP - 1 ) ) + 1 )

,.: WHERE
" NTIRES= NUMBEROF SOURCETIMES
- NWORDS = NUMBEROF WORDS READ PER RECORD ON MEMBER

CONTAININGENGINE VARIABLEDATA
" NP = NUMBEROF USER PARAMETERSOUTPUT FROM THIS
'- MODULE

"'_ GDS REQUIREMENTS
•_ ALLOCATIONREQUIREDFOR THE FOLLOWINGTABLES
L.. I. ENG(TURBINEI)

2. ENG(TURBINE2)

L

\:

°
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ORIGINAL PACE E_

) OF POOR QUALITY

4,4,4 Jet Notse Parameters Hodu|e (PREJET__

PURPOSE- GENERATETHE PHYSICALPARAMETERSREQUIREDFORTHE
EXHAUSTJET NOISE PREDICTIONMODULESFORTURBOJETAND

: TURBOFANENGINES

AUTHOR- CBF(L03/O0/O0)
MMF(L03/OO/O9)

INPUT DEFAULT
USER PARAMETERS

AE - ENGINEREFERENCEAREA, M**2 (FT**2) PI/4.
AP - PRIMARYNOZZLEPLUG AREA, RE AE O.
SCRXXX- THREE LETTERCODE XXX USED TO FORM THE 3HXXX

UNIT MEMBERNAME FLI(FLIXXX). IF THE
VALUEOF THE SCRXXXUSER PARAMETER
IS 3HABC,THE FLI UNIT MEMBER NAME IS
FLI(FLIABC).

IRATIO- SPECIFICHEATS OPTION 8HCONSTANT
8HCONSTANT- CONSTANTRATIO OF SPECIFIC

HEATS
8HVARIABLE- VARIABLERATIO OF SPECIFIC

HEATS
ITYPE - TYPE OF INTERPOLATIONTO BE USED ON THE I

INPUTTABLE(S)
I - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

IUNITS- INPUTUNIT OPTION 2HSI
2HSl, Sl UNITS
7HENGLISH,ENGLISHUNITS

IPRINT- PRINTEDOUTPUTOPTION 3
0 - NO PRINT DESIRED
I - INPUTPRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUTPRINT

MEMBERSAND TABLES- DESCRIBEDUNDER DATA BASE STRUCTURES
FLI(FLIXXX)
ENG(PRIM)
ENG(SEC)

OUTPUT
SYSTEMPARAMETER
NERR EXECUTIVESYSTEMPARAMETERFOR ERROR ENCOUNTERED

DURINGEXECUTIONOF A FUNCTIONALMODULE.

USER PARAMETERS
NTIMES - NUMBEROF SOURCETIME VALUES
TIMES - MULTI-ELEMENTPARAMETERCONTAININGTHE SOURCE

TIMES

4-30
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OF POOR QLIALII"Y

,h,t Notse I)arame.ters M_)dule.__R_
_t

AII -MtlI. II-LI.EMIN[ PARAMLTI.RC()NIAININ(; I1(I PRIMARY JEI
AREA toll I ACII 1 IMt

" MIA - MIII.II-LIIMINT I_ARAMI.[ERCI)NtAINING lilt AIRCRAII
MACII NIIMP,I R t.l)R IACIt lIME

I_111 - _II.II-I.I.EMI:NI PARAMEItR CI)NIAININ(I IHI ACTUAL
-.. PRIMARY,11.I I.()IIIVAII.NI I)IAMI.TIR tl)R tAt'It IIMI

II111I _ MULTI-LLEMI:.NI PARAMI.ILR CIIN1AININ(_ Ittl ACIIIAL
- PRIM/tRY,ll,.T ItYilRAIII.IC I)IAMtII R fl)R I ACIt I IME
_ ME| - HtlI TI-LLIMI.NI PARAMIIIR CIiNTAININ(; lltL PRIMARY,lit

-.' " MACtlNIIMI_IR FIIR t.ACtI I IMf
TTI - MtlLT1-EI.EMI:NT I'ARAMITI.R CI)NTAINING flit PRIMARY,11.1

T(ITAI.ILMI)IRAIIII(IIFOR IACII tiME
:" VTI - HULTI-ELEMENT I)ARAMLIIRCONIAININ(_TillPRIMARY ,ILT

VII.IICITY I-OR LACtt ll,_E
R,";lttl - MULII-ELEMENT PARAMLIERCtlNTAINING TIlL RATII.I (IF

: _PECIFI("HIAIS FOR lIIEPRIMARY ,ll-TFOR I.AI'HTIMl.
RII_,IT!- MIILI|-EI.LMENTPARAMLIER CONTAINING IHE PRIMARY JET

I)LNSITY FOR EACH ItMl:
=: I:;A - MIII.T|-LLEMLNIPARAMETER CONTAINING IHE AMBIENt

SI'I.I.I)t)FSt)LINDFOR I.ACHlIME
l,,lilOTA- MIll.It-ELEMENTPARAMLIER C()NtAININGttiL AMI_II:NI

-_'" I)ENSIIYFOR LACH tIME

( liT!It)I.IIIWINGIlSI.RI'ARAMLTI.RSARt CiIMPLIILI}I)NLYFI)RA
t)Otll_i.ESTREAM TLIRI_I)IAN INt_INF. )

' AIJ - MLILII-LLEMLNII_ARAMEII.R('()NIAINING .1ttl _I.CtlNI)ARY
,lEt ARuA IOR IACIt lIME

MT',' - MIII.TI-ELIMI'.NTPARAMLIEI_CONTAINING tillSECÁINIIARY
,ll.IMACIINUMBER FtIREACIItiME

It? - MtlLII-LLI-MENTPARAMLIER CONIAINING life_LCt)NIIARY
:-.. ,IETT()TALTEMPERATURE I--(IRITACIIlIME

Vt? - MLILTI-LLEMLNtPARAMEII;RC()NTA|NINGTIIL.SECONDARY
• ),JET VLLI(.ITY EIIR tACH TIME

RlttlI? - MIII.II-ELFMINTPARAMETI-RCtINTAININGTHE SIC(INi_ARY
,IETI)ENSITYFOR EACH TIME

RSIII,_'- MIILII-LLLMENIPARAMEtI-RCONIAINING llllRATIO (11
SPECIFIC Ill_AT.',;FOR Till SI ('(1NI1ARY,lt-I FOR tACit TIMI

.. till;) - MULII-LLEMINT PARAMLTI:RCONTAINING TIILACIUAL

SIC(INI1ARY,lET [I)(IIVAI.LNT IIIAMI I[R _tlr EACIt TIME
.- 11111;: - HtlITI-EI.FMINIPARAMEIER CONIAINING tHE ACTUAL

._IC(INIIAI',YJl.1IIYI)RAUI.IC I)IAMITIR FOR LACIITIME

IIATABA._ESlRIIt]TIIRL._

": FLI(FLIXXX) MULtI-tLIMI.NT MEMIHR WIIIIIiIRMAI I_,R_,,A4,2RS,
WIIH LINERLCLIRItPER ,SOIIRCI.lIME C(INIAININt; tHE

' I(ILI(IWIN(;VAIUIS: (1) SI)LIR('t TIMI, (2)
-- AIRI:RAFIMACII NUMIqR, (._) tNGINI POWER
° ._1ITINI;o(4) AMI_IINI5PIll) Ill 5t)IINI1, (5)
: AMHIINI I_lN.'illyo (r_)AMI_IINIIIYNAMIC

4- _t
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OF pOOR QUALI'i'f

Jet Notse Parameters Module (PREJET)

, VISCOSITY, (7) LANDINGGEARPOSITION, (8)
FLAPSEETING, AND(9) ABSOLUTEHUMIDITY.
ONLYTHEFOLLOWINGVALUESAREUSED : (1)
TIME, (2) AIRCRAFTMACHNUMBER,(3) ENGINE
POWERSETTING, (4) AMBIENTSPEEDOF SOUND,(5)
AMBIENTDENSITY, AND(9) ABSOLUTEHUMIDITY.

ENG(PRIM) THREE-DIMENSIONALTYPEONEDATATABLECONTAINING
THE PRIMARYNOZZLEFLOWSTATEAS A FUNCTIONOF
(1)ENGINE POWERSETTING, (2)AIRCRAFTMACHNUMBER,
AND(3) ORDEREDPOSITION. THE FLOWSTATE
DEPENDENTVARIABLESIN ORDEREDPOSITIONARE :

'_" AREA, FUEL-TO-AIRRATIO, MASSFLOWRATE, TOTAL
PRESSURE,TOTALTEMPERATURE,ANDROTATIONAL
SPEED, (ROTATIONALSPEEDIS NOTREQUIRED)

ENG(SEC) THREE-DIMENSIONALTYPEONEDATATABLECONTAINING
THESECONDARYNOZZLEFLOWSTATEAS A FUNCTIONOF
(1)ENGINEPOWER SETTING,(2)AIRCRAFTMACH NUMBER,
AND (3)ORDEREDPOSITION.THE FLOW STATE DEPENDENT
VARIABLESIN ORDEREDPOSITIONARE : AREA,
FUEL-TO-AIRRATIO,MASS FLOW RATE, TOTAL
PRESSURE,TOTAL TEMPERATURE,AND ROTATIONAL

. SPEED. (ROTATIONALSPEEDIS NOT REQUIRED)

ERRORS
i NON-FATAL

I. REQUIREDUNIT MEMBERNOT AVAILABLE.
2. INSUFFICIENTLOCAL DYNAMICSTORAGE.
3. MEMBERMANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER.
4. UNABLE TO INTERPOLATESPECIFIEDTABLE.
5. SPECIFIEDUSER PARAMETEROt'TOF RANGE. DEFAULTVALUE

WILL BE USED.
FATAL - NONE

LDS REQUIREMENTS
LENGTH= NTIMES* ( 21 + NWORDS ) + I

:. WHERE
NTIMES - NUMBEROF SOURCETIMES

i" NWORDS- NUMBEROF WORDS PER RECORDON MEMBER
CONTAININGENGINEVARIABLEDATA

GDS REQUIREMENTS' c"

ALLOCATIONREQUIREDFOR THE FOLLOWINGTABLE(S)
I, ENG(PRIM)

• 2. ENG(SEC) (IF COMPUTINGFOR A DUAL STREAM JET)

4-32
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!

4.4.5 Atrframe Noise Parameters Modu]e (PREAFM)

PURPOSE- TO GENERATETHE PARAMETERSREQUIREDTO
EXECUTETHE AIRFRAMENOISE MODULE

AUTHOR- CBF(L03/O0/O0)
MMF(L03/O0/09)

INPUT DEFAULT
USER PARAMETERS

IPRINT- PRINTEDOUTPUTOPTION 3
' 0 - NOPRkNTDESIRED

1 - INPUTPRINT ONLY
2 - OUTPUTPRINT ONLY

:" 3 - BOTH INPUT AND OUTPUT PRINT
IUNITS- INPUTUNIT OPTION 2HSI

2HSI, Sl UNITS
: 7HENGLISH,ENGLISHUNITS

SCRXXX- THREE LETTER CODE XXX USED TO FORM THE 3HXXX
UNIT MEMBERNAME FLI(FLIXXX). IF THE"
VALUE OF USER PARAMETER,SCRXXX
IS 3HABC,THE FLI UNIT MEMBER NAME IS
FLI(FLIABC).

MEMBERSAND TABLES - DESCRIBEDUNDER DATA BASE STRUCTURES

: FLI(FLIXXX)- (SEEUSER PARAMETERSCRXXX)

• OUTPUT
SYSTEMPARAMETER
NERR - EXECUTIVESYSTEMPARAMETERFOR ERROR ENCOUNTERED

DURINGEXECUTIONOF A FUNCTIONALMODULE
=.TRUE., ERROR ENCOUNTERED
=.FALSE.,NO ERRORSENCOUNTERED

USER PARAMETERS
NTIMES- NUMBEROF SOURCE TIME VALUES
TIMES - MULTI-ELEMENTPARAMETERCONTAININGTHE SOURCE

TIMES
LANDTG - MULTI-ELEMENTPARAMETERCONTAININGTHE

LANDINGGEAR POSITIONFOR EACH TIME
( 4HDOWNOR 4HUP )

MTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AIRCRAFT
MACH NUMBER FOR EACH TIME

DELTATF-MULTI-ELEMENTPARAMETERCONTAININGTHE
, FLAP SETTING,IN DEGREES,FOR EACH TIME

CTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AMBIENT
_: SPEED OF SOUND FOR EACH TIME

RHOTA - MULTI-ELEMENTPARAMETERCONTAININGTHE AMBIENT
DENSITYFOR EACH TIME



i-
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OF pOl_il (jU/'_L|I"Y

_ Atrframe Notse Parameters Module (PREAFH_

:, .. MUTA - MULTI-ELEMENTPARAMETERCONTAININGTHE
AMBIENTDYNAMICVISCOSITYFOREACHTIME

, ,,

i DATABASESTRUCTURES
_- FLI(FLIXXX) MULTI=ELEMENTMEMBERWITH FORMAT=6RS,A4,2RS,
i WITH ONE RECORDPER SOURCETIME CONTAINING
' THE FOLLOWINGVALUES : (I) SOURCETIME, (2)
.... AIRCRAFTMACH NUMBER,(3) ENGINE POWER

SETTING,(4) AMBIENTSPEED OF SOUND, (5) "
: AMBIENTDENSITY, (6) AMBIENTDYNAMIC

,:: VISCOSITY,(7) LANDINGGEAR POSITION,(8)
FLAP SETTING,AND (9) ABSOLUTEHUMIDITY.
THE FOLLOWINGWORDS ARE USED IN THIS MODULE :
(1) SOURCETIME, (2) AIRCRAFTMACH NUMBER,

.... (4) AMBIENTSPEED OF SOUND, (5) AMBIENT
DENSITY,(6) AMBIENTDYNAMICVISCOSITY,
(7) LANDINGGEAR POSITION,AND (8) FLAP
SETTING,IN DEGREES.

. ERRORS
NON-FATAL
I, MEMBER MANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER.
2. INSUFFICIENTLOCAL DYNAMICSTORAGE.

.... FATAL....._

LDS REQUIREMENTS
. LENGTH= ( NTIMES* ( NWORDS+ ( NP - I ) ) + 1 )

WHERE
NTIMES= NUMBEROF SOURCETIMES
NWORDS= NUMBER OF WORDS PER RECORDUSED FROM MEMBER

CONTAININGENGINEVARIABLEDATA
NP = NUMBEROF USER PARAMETERSOUTPUTFROM THIS

MODULE

i-! "

i,

'o:

i
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• 4.5 PROPAGATION

4.,.5.I Propagation Module f_PRO)

"_ PURPOSE- PROIS THEENTRYPOINTFORTHEPROPAGATION
NODULE. PROTAKESNOISEDATAWHICHIS GENERATEDBY
THE NOISENODULESIN THESOURCEFRAMEOF REFERENCE
ANDAPPLIESALL OF THE APPROPIATECOMPUTATIONSTO
TRANSFERIT TO THE OBSERVERFRAMEOF REFERENCE.

," AUTHOR - WKB(L0310010O)
WKB(L03100/04)
CBF(LO3/O0/05)

, MMF(L03/00/09)

INPUT
USER PARAMETERS
IPRINT OUTPUT PRINT OPTIONCODE (INTEGER)

=0 NO PRINTEDOUTPUT
=I PRINT INPUTDATA ONLY

,-_ =2 PRINT OUTPUTDATA ONLY
=3 PRINT BOTH INPUTAND OUTPUTDATA (DEFAULT)

lOUT =I PRINT OUTPUTAS SOUND PRESSURELEVEL, SRL,
• IN DECIBELS (INTEGER)

=2 PRINT OUTPUTAS DIMENSIONLESSMEAN-SQUARE
PRESSURE(DEFAULT)

_ =3 PRINT OUTPUT IN BOTH FORMS
, SIGMA SPECIFICFLOW RESISTANCEOF THE GROUND,

KG/(S M**3) OR (SLUG/(SFT**3))(REAL SG)
(DEFAULTIS 2.5 * I0"'5 KG/(S M**3))

IUNITS =2HSI , INPUTSARE IN SI UNITS (DEFAULT)
: =7HENGLISH,INPUTSARE IN ENGLISHUNITS

NBAND NUMBEROF SUBBANDSPER ONE-THIRDOCTAVE BAND

INTEGER)(DEFAULTIS 5)NOTE, NBAND MUST BE ODD - E.G., 1,3,5,...)
RS SOURCERADIUS,M (FT) (REALSINGLE)

(DEFAULTIS 1.0 M)
USER SHOULDNOTE THAT RS VALUE MUST BE THE SAME

: USED BY THE NOISE MODULESIN GENERATINGTHE
NOISE TABLES.

SURFACE TYPE OF SURFACETO BE USED IN CALCULATINGGROUND
_.. EFFECTS

=4HSOFT,NON HARD GROUND SURFACE(DEFAULT)
:_ =4HHARD,HARDGROUNDSURFACE

COH INCOHERENCECOEFFICIENT- DEFAULTIS .0!
__i!- ABSORP =.TRUE. INCLUDETHEEFFECTSOF ATMOSPHERIC

: ABSORPTION

; =.FALSE. 00 NOTINCLUDETHE EFFECTSOF
ATMOSPHERICABSORPTION (DEFAULT)

GROUND =.TRUE. INCLUDEGROUNDEFFECTS
_- =.FALSE.DO NOT INCI.UDEGROUNDEFFECTS (DEFAULT)

:_'.

,LI,
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PropagationModule (PRO)

PROTIME THREELETTERIO (XXX) TO APPENDTO 3HFLI TO
'" DEFINE THEUNIT MEMBER'FLI(FLIXXX) THATWAS
:" GENERATEDBY THE FLIGHTMODULE CONTAININGTHE

SOURCETIMES TO BE USED BY THE NOISE MODULES.
THIS IO ALSO BECOMESTHE FIRST THREE CHARACTERS
OF EACH TABLE (ONE TABLE FOR EACH SOURCETIME)

" MEMBERTHAT IS GENERATEDBY A NOISE MODULE. FOR
' _ EXAMPLE,IF THE VALUEOF PARAMETERPROTIMEIS

3HFOI, THEN THE SOURCETIMES ARE WRITTENON
• UNIT MEMBER FLI(FLIFOl)BY THE FLIGHTMODULE.

IF THERE ARE 20 SOURCETIMES ON UNIT MEMBER
FLI(FLIF01),THEN THERE ARE 20 TABLES GENERATED
FOR EACH NOISE MODULECALLED AND THE MEMBERNAMES

• ' FORTHESETABLESARETHE SAMEFORALL NOISE
SOURCESWITHONLYTHEUNIT NAMEBEINGDIFFERENT.

-: FOR THIS EXAMPLE,IF NOISE MODULESFAN AND CORE
,: ARE CALLED,THE TABLES ARE ON UNiT MEMBERS

FAN(F01001),FAN(FOIO02),... FAN(FOI020),
: CORE(FOlO01),CORE(F010O2),..CORE(FOI020).

DEFAULTIS 3HXXX.
::' PROSUM CONTAINSTHE NAMES OF SOURCEUNITS THAT ARE TO

BE SUMMED BEFOREPROPAGATION. IF THE NOISE DATA
_ FROM THE CORE AND FAN MODULESARE TO BE SUMMED,
: THEN PROSUM WILL CONTAINTWO ELEMENTS- 4HCORE

AND 4HFAN .
DATA BASE UNITS AND MEMBERS
ATM(TMOD) TYPE I TABLE CONTAININGATMOSPHERIC

" PROPERTIES (SEE MODULEATM)
INDEPENDENTVARIABLES

"" I. ALTITUDE
2. ORDEREDPOSITION

DEPENDENTVARIABLESIN THE FOLLOWING
ORDEREDPOSITION
I. PRESSURE
2. DENSITY
3. TEMPERATURE
4. SPEED OF SOUND
5. AVERAGESPEEDOF SOUND

": 6. HUMIDITY
I. COEFFICIENTOF VISCOSITY
8. COEFFICIENTOF THERMALCONDUCTIVITY

i: 9. CHARACTERISTICIMPEDANCE(RHO*C)
• ATM(AAC) TYPE I TABLE CONTAININGATMOSPHERIC

ABSORPTIONCOEFFICIENTS(SEE MODULEABS)
..... INDEPENDENTVARIABLES

I. ALTITUDE
Z. FREQUENCY
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., Propagation Module (PRO)

GEO(GEOM) GEOMETRYDATAFORALL OBSERVERSRELATIVE
. TO ONENOISE SOURCECOORDINATESYSTEM

SEEDESCRIPTIONIN DATABASESTRUCTURES.
"_........... (SEE MODULEGEO) ...

FLI(FLIXXX) FLIGHTDATACONTAININGSOURCETIMES USED
•. BY THENOISE MODULES.THE XXX IS REPLACED

BY THE ID FOUNDIN PARAMETERPROTIME,
(SEE DESCRIPTIONIN DATABASESTRUCTURES)

:_h YYYYYY(XXXNNN)TYPE1 TABLECONTAININGDIMENSIONLESSMEAN
SOUAREPRESSURE.THE YYYYYYIS THE UNIT

I: NAME ASSOCIATEDWITH A NOISE MODULE (E.G.,
FAN OR CORE ). THE XXX IS THE ID FOUND IN

_- PARAMETERPROTIME. THE NNN IS A COUNTER
_ STARTINGAT 001 AND CONTINUINGFOR THE
_;" NUMBEROF SOURCETIMES. THERE IS ONE

TABLE PER SOURCETIME. IF THERE ARE
TWENTY SOURCETIMES, THEN THERE ARE

: TWENTYTABLES FOR EACH NOISE MODULE.
: INDEPENDENTVARIABLES

1. FREQUENCY,HZ
2. POLAR DIRECTIVITYANGLE,DEG
3. AZIMUTHALDIRECTIVITYANGLE,DEG

OUTPUT
USER PARAMETERS
NERR =.TRUE. , ERROR ENCOUNTERED,PRO

" TERMINATEDABNORMALLY
=.FALSE.,NO ERRORSENCOUNTERED,PRO
TERMINATEDSUCCESSFULLY

DATA BASE UNITS AND MEMBERS
PRO(PRES) DIMENSIONLESSMEAN SQUAREPRESSUREAT THE

OBSERVERAS A FUNCTIONOF FREQUENCYAND
TIME. (SEEDESCRIPTIONIN DATA BASE
STRUCTURES.)

SCRATCH(XXXNNN)UNIT SCRATCHCONTAINSTHE RESULT OF SUMMING
NOISE TABLES

:. DATA BASE STRUCTURES
:_ THE FORMATOF GEO(GEOM)IS AS FOLLOWS:

- RECORD WORD DESCRIPTION
I RECORDFORMAT IS 1,3RS,IjRS

:_" 1 OBSERVERINDEXFORFIRST OBSERVER
2 X COORDINATEOF OBSERVER

1 3 Y COORDINATEOF OBSERVER
,:,i 4 Z COORDINATEOF OBSERVER
•_ 5 NUMBEROF RECEPTIONTIMES ASSOCIATEDWITH

°C THIS OBSERVER(ASSUMEVALUE IS N)
•i_.. 6 OBSERVER'SHEIGHT
!I'
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Propa._atton Module,..(PRO)

2 RECORDFORMATIS *RS
1

". • RECEPTIONTIME.S..FOR..CLLRBENTOBSERVER

, _ INDEX

RECORDS3 THROUGHN+2 CONTAINGEOMETRYDATAFOREACH
RECEPTIONTIME. RECORD3 CONTAINSGEOMETRYDATAFOR
THE FIRST RECEPTIONTIME, RECORD4 FORTHE SECOND
RECEPTIONTIME,,•, RECORDN+2 FORTHEN TH RECEPTION
TIME•

3 RECORDFORMATIS *RS
., I DISTANCEOF SOURCEFROM OBSERVER

2 EMISSIONTIME, SEC
• ' 3 DIRECTIVITY ANGLE,DEG

4 ELEVATIONANGLE,DEG
.. 5 AZIMUTHANGLE,DEG

,.! 4 REPEATOF RECORD 3 FOR SECONDRECEPTIONTIME

N+3 RECORD FORMAT IS 1,3RS,I,RS
: 1 OBSERVERINDEX FOR SECONDOBSERVER

2 X COORDINATEOF OBSERVER
: 3 Y COORDINATEOFOBSERVER

4 Z COORDINATEOF OBSERVER
5 NUMBEROF RECEPTIONTIMES ASSOCIATEDWITH

": THIS OBSERVER(ASSUMEVALUE IS M)

N+4 RECORDFORMAT IS *RS
' I

• RECEPTIONTIMES FOR CURRENTOBSERVER

-_ _ INDEX
RECORD N+5 THROUGHRECORD N+M+4 CONTAINGEO'4ETRYDATA
FOR EACH RECEPTIONTIME STOREDIN THE SAME HANNER AS

,_-.- DESCRIBEDABOVE IN RECORDS3 THROUGHN+2.

THE PATTERNAS SEEN IN RECORDSI THROUGHN+2 AND RECORDS
*" N+3 THROUGHN+M+4 CONTINUESFOR ALL OBSERVERS

! .,
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PropagatlonModule _PRO)

THE FORMATOF FLI(FLIXXX)IS AS FOLLOWS:

RECORD WORD DESCRIPTION
:,: 1 RECORDFDRMATIS *RS

1 VALUEOF FIRST SOURCETIME
: 2 MACHNUMBER

3 POWERSETTING
:'_ 4 AMBIENTSPEEDOF SOUND
' 5 DENSITY
.. 6 VISCOSITY
.: 7 LANDINGGEARINDICATOR
.... 8 FLAPSETTING

9 HUMIDITY

2 RECORDFORMAT IS *RS
• SAME INFORMATIONAS IN RECORD I EXCEPT

" FOR THE SECOND SOURCETIME

3

THE FORMATOF PRO(PRES)IS AS FOLLOWS:

.. RECORD WORD DESCRIPTION
I RECORD FORMAT IS I,*A8

I NUMBEROF NOISE SOURCESPROPAGATEDTO
THE OBSERVERS.NS.

• 2-(NS+I) MODULENAMES OF NOISE SOURCESPROPAGATED
TO THE OBSERVERS

2 RECORD FORMAT IS 21,2RS
1 OBSERVERINDEXFORTHE FIRST OBSERVER
2 NUMBEROF RECEPTIONTIMES ASSOCIATEDWITH

- THIS OBSERVER (ASSUMEVALUE IS N)
3 AIR DENSITYAT THE OBSERVER (RE RHO )

R

-- 4 SPEED OF SOUND AT THE OBSERVER(RE C )
.' R

• 3 RECORDFORMAT IS *RS
_, 1

:_ . RECEPTIONTIMES FOR CURRENTOBSERVER
• INDEX

'2 J

:i

• !
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; Propa9atton Module (PRO)

4 RECORDFORMATIS *RS
._ L DIMENSIONLESSMEANSQUAREPRESSUREFOR

" THE FIRST FREQUENCYANDTHEFIRST
RECEPTIONTIME

2 DIMENSIONLESSMEANSQUAREPRESSUREFOR
_ THE SECONDFREQUENCYANDTHE FIRST

,_ RECEPTIONTIME

' NF DIMENSIONLESSMEAN SQUAREPRESSUREFOR
THE LAST FREQUENCYAND THE FIRST

• RECEPTIONTIME

5 RECORDFORMAT IS *RS
I DIMENSIONLESSMEAN SQUAREPRESSbREFOR
• ALL FREQUENCIESFOR THE SECOND

RECEPTIONTIME

6 RECORDFORMAT IS *RS
I DIMENSIONLESSMEAN SQUAREPRESSUREFOR
• ALL FREQUENCIESFOR THE THIRD

RECEPTIONTIME

N_4 SAME AS RECORD2 BUT DATA IS FOR SECOND
: OBSERVER

N+5 SAME AS RECORD3 BUT DATA IS FOR SECOND
OBSERVER

RECORDS2 THROUGHN+3 REPEAT FOR ALL OBSERVERS• THE
VALUE OF N DIFFERSFOR EACH OBSERVER•

ERRORS
NON-FATAL

FUNCTIONALMODULEERRORS
............... i, REQUIREDUNIT MEMBERNOT AVAILABLE

;:: 2, INSUFFICIENTLDS DYNAMICSTORAGE
'_'. 3• UNIT MEMBERNOT OF CORRECTFORMAT
:. 4, MEMBERMANAGERERROR OCCURREDON READINGOR OPENING
__: A UNIT MEMBER
" 5. REQUIREDUSER PARAMETERPROSUM IS TYPE --- WITH ---
: - EXPECTEDTYPE ALPHA AND THE NUMBEROF ELEMENTS
;. ,LE, 10,

r
l
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6, UNABLETO INTERPOLATETABLE.... FORVALUES-, -, -, -
- 7. ERRORENCOUNTEREDIN BUILDINGIABLE

PRONODULEERRORS
1. TABLESOF NOISESOURCES[0 BE SUNNEDARENOT

COMPATIBLE

FATAL- NONE

LDS REQUIREMENTS

: LENGTH= 3*NFREQ+ NB+ 6*NB*NFREQ

WHERENFREQ= NUMBEROF FREQUENCIES
NB = VALUEOF USERPARAMETER"NBAND"

GDSREQUIREMENTS

ALLOCATIONREQUIREDFORTHE FOLLOWINGTABLES:
1 ATM(TMOD)
2_ ATM(AAC)( IF USER PARAMETER"ABSORP"IS .TRUE. )
3. NUMBEROF YYYYYY(XXXNNN)NOISE TABLESTHAT ARE TO BE

SUMMED PLUS ONE

J

'c
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4.5.2 General ,,,SuPpressIonHodule (GENSUP)

PURPOSE- TO APPLY A NOISE SUPPRESSIONFACTORTO A NOISE TABLE
PRODUCEDBY ANY ANOPP NOISE SOURCEMODULE

AUTHOR - CBF(L03/O0/O0)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS DEFAULT
SCRXXX- THREE LETTER CODE, XXX, USED TO FORM 3HXXX

OUTPUT rABLEMEMBER NAME, NOISES (XXXNNN)
SCRNNN- INTEGERVALUEI NNN, .GT.0 USED TO FORM

OUTPUTTABLE MEMBER NAME, NOISES (XXXNNN) 001
IPRINT - PRINT FLAG(I) 3

=0, NOPRINTDESIRED
=1, INPUT PRINT ONLY
=2, OUTPUTPRINT ONLY

" =31 BOTH INPUTAND OUTPUTPRINT
RHOA - AMBIENTDENSITY (RS),KG/M**3 1.225

(SLUG/FT**3)
CA - AMBIENTSPEED OF SOUND (RS),M/S 340.294

(FT/SEC)
IOUT - OUTPUTCODE( FORTABLEAND/OR 3

PRINTEDOUTPUT)
0 NOPRINT, BUTGENERATETABLE

NOISES(XXXNNN)
-I PRINT OUTPUT IN DB UNITS,BUT DO

NOT GENERATETABLE NOISES(XXXNNN)
-2 PRINT OUTPUT IN DIMENSIONLESSUNITS,

BUT DO NOT GENERATETABLE
NOISES(XXXNNN)

-3 BOTH OPTIONS-I AND -2
I PRINT OUTPUT IN DB UNITS AND

GENERATETABLE NOISES(XXXNNN)
2 PRINT OUTPUT iN DIMENSIONLESSUNITS

AND GENERATETABLE NOISES(XXXNNN)
3 BOTH OPTIONSI AND 2

IUNITS- INPUT UNITS FLAG Sl
2HSI, SI UNITS
7HENGLISH,ENGLISHUNITS

DATA BASE UNIT MEMBERS

(DESCRIBEDUNDER DATA BASE STRUCTURES)
NOISE (XXXNNN)NOTE MEMBER NAME XXXNNN IS FORMEDFROM

USER PARAMETERSSCRXXXAND SCRNNN.

SUPPRESS(FACTOR)
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Gener_l Suppress]on Hodule (GENSUP)

OUTPUT
'_ SYSTEMPARAMETERS

NERR - ERRORFLAG
.TRUE., IHPLIES AN ERRORHASENCOUNTERED

DURINGMODULEEXECUTION
,FALSE., NOERRORENCOUNTERED

DATABASEUNIT MEMBERS
NOISES(XXXNNN)SEEFORMATUNDERDATABASESTRUCTURES.

NOTEMEMBERNAMEXXXNNNIS FORMEDFROM
_, USERPARAMETERSSCRXXXANDSCRNNN.

DATABASESTRUCTURES
NOISE (XXXNNN) TYPE1 TABLECONTAININGMEANSQUARE

ACOUSTICPRESSUREASA FUNCTIONOF
(1) FREQUENCY,(2) DIRECTIVITY ANGLE
AND(3) AZIMUTHALANGLE. SEE [NFORHATION
ONOVERRIDINGTHIS UNIT NAMEUNDER
DESCRIPTIONOF NOISES(XXXNNN).

SUPPRESS(FACTOR)TYPE1 DATATABLECONTAININGA SUPPRESSION
FACTORAS A FUNCTIONOF (1) FREQUENCY,
(2) DIRECTIVITY ANGLEAND(3) AZIHUTHAL
ANGLE

NOISES (XXXNNN) TYPE1 TABLECONTAININGSUPPRESSEDMEAN
SQUAREACOUSTICPRESSUREAS A FUNCTION
OF (1) FREQUENCY,(2) DIRECTIVITY ANGLE,
AND(3) AZIMUTHANGLE. WHENOVERRIDING
THIS UNIT NAME,THE NAMEOF THE UNIT MUST
BE THE SAMEAS THE NAMEOF THE UNIT CONTAIN-
ING THE INPUT NOISETABLEWITHAN 'S' ON
THE ENO, EXAMPLE(1) : SUPPOSETHE UNIT
CONTAININGTHE INPUTNOISETABLEIS 'DATE'.
THE HAREOF THEUNIT CONTAININGTHEOUTPUT
NOISE TABLEHILL BECOME'DATESt. EXAMPLE
(2): SUPPOSETHEUNIT CONTAININGTHE OUTPUT
NOISE TABLEIS OVERRIDENTO BECOME'STORES'
THENTHEUNIT CONTAININGTHE INPUT NOISE
TABLERUSTBE OVERRiDENTO BE 'STORE',
EXAMPLE(3) : IF THE INPUTUNIT IS TO BE

: 'TABLE', THENTO OVERRIDETHIS OUTPUTUNIT
:_ TO BE SOMETHINGOTHERTHAN'TABLES', THE

FOLLOWINGMUSTBE DONE. FOREXAHPLE,THE
. INPUT UNIT IS 'TABLE'; THEOUTPUTUNIT IS

• TO BE 'STORE'. OVERRIDE'NOISE' TO BE
'TABLE' ANDOVERRIDE'TABLES' TO BE 'STORE'
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General Suppression Module (GENSIIP)

ERRORS
NON-FATAL
I, INSUFFICIENTDYNAMICSTORAGE,

2. INTERPOLATION-ERRORON INPUT NOISE TABLE, "I3, INVALIDVALUE FOR INPUT USER PARAMETER, DEFAULT
VALUE WILL BE USED.

4, ERROR IN BUILDINGOUTPUTTABLE OF SUPPRESSEDNOISE.
FATAL - NONE

LDS REQUIREMENTS
LENGTH= ( 2 * NFREQ ) + NTHETA+ NPHI+ NINT +

(NTHETA* NPHI ) * ( I + NFREQ )
WHERE :
NFREQ = NUMBEROF FREQUENCYVALUESON INPUT AND OUTPUT i4

NOISE TABLES
NTHETA= NUMBEROF DIRECTIVITYANGLE VALUESON INPUT i

AND OUTPUT NOISE TABLES
NPHI = NUMBEROF AZIMUTHANGLE VALUESON INPUT AND

OUTPUTNOISE TABLES i
NINT = NUMBEROF VALID INTERPOLATIONPROCEDURESFOR

THE INPUTAND OUTPUT NOISE TABLES

GDS REQUIREMENTS
SUFFICIENTALLOCATIONFOR THE FOLLOWINGTABLES
I. NOISE (XXXNNN) i
2. SUPPRESS(FACTOR) j
3. NOISES (XXXNNN) i

!
1
t

,1

.t
i

I

t
!
i

,1
'i
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:"

• _ 4.6 RECEIVEDNOISE

_ _ 4.6.1 Noise LevelsModule (LEV)

: PURPOSE- TO COMPUTEOVERALLSOUND PRESSURELEVEL,A-WEIGHTED
: SOUND PRESSURELEVEL, D-WEIGHTEDSOUND PRESSURE

_ _ LEVEL, PERCEIVEDNOISE LEVEL,AND TONE CORRECTED
, PERCEIVEDNOISE LEVEL AS FUNCTIONSOF TIME AND
i-- OBSERVER

• AUTHOR - CBF(L03/O0/O0)
• CBF(L03/O0/04)
" MMF(L03/O0/09)

: INPUT
: USER PARAMETERS DEFAULT

IAWT - A-WEIGHTEDSOUND PRESSURELEVEL OPTION F
IDWT - D-WEIGHTEDSOUND PRESSURELEVEL OPTION F

i_ IOSPL - OVERALLSOUND PRESSURELEVEL OPTION F
_ IPNL - PERCEIVEDNOISE LEVEL OPTION F
_" IPNLT - TONE-CORRECTEDPERCEIVEDNOISE LEVEL OPTION T

": ( THE ABOVE OPTIONCODES HAVE THE FOLLOWINGVALUES )
! .TRUE. - COMPUTE )

" ( .FALSE.- DO NOT COMPUTE )
IUNITS - INPUT UNIT OPTION 2HSI

=2HSI, ST UNITS
=7HENGLISH,ENGLISHUNITS

IPRINT- PRINTEDOUTPUTOPTION 3
_ . 0 - NO PRINT DESIRED

I - INPUT PRINT ONLY
_ " 2 - OUTPUTPRINT ONLY
i 3 - BOTH INPUT AND OUTPUTPRINT

MEMSUM - CONTAINSTHE UNIT NAME AND MEMBER NAME OF THE
NOISE MEMBERSTO BE SUMMED ( CONTAINS .LE.--2.0_-
ELEMENTS,IE..LE. 10 NOISE MEMBERS)

MEMBERS- DESCRIBEDUNDER DATA BASE STRUCTURES
NOTE : MEMBERSARE SPECIFIEDBY UNIT(MEMBER)NAME

: SFIELD(FREQ)
F OBSERV(COORD)

XXXXXX(YYYYYY)
:

_ OUTPUT
!, SYSTEM PARAMETER
i :_ NERR EXECUTIVESYSTEMPARAMETERFOR ERROR ENCOUNTERED

DURING EXECUTIONOF A FUNCTIONALMODULE.NERR SET
!" TO .TRUE. IF ERROR ENCOUNTERED

': MEMBERS

(" LEV(PNLT)
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Noise Levels Module {LEV)
°l|

DATABASESTRUCTURES
OBSERV(COORD) MULTI-RECORDMEMBERWITHFORMAT= 3RS,

CONTAININGONERECORDFOREACHOBSERVER
I_TH VALUESOF THE XtYIZ COORDINATES

SFIELD(FREQ) I RECORDMEMBERIN *RS FORMATCONTAINING
REALSINGLEVALUESOF FREQUENCIESIN HZ

XXXXXX(YYYYYY) XXXXXXIS THE UNIT NAMEANDYYYYYYIS THE
MEMBERNAMEOF AN UNFORMATTEDMULTI-RECORD
NOISE MEMBER• THESE U_[ITAND MEMBER NAMES
ARE ELEMENTSOF USER PARAMETER,MEMSUM.
ONE OR MORE NOISE MEMBERSWILL BE INPUT TO
LEV TO BE SUMMED• THE NOISE MEMBERSHAVE
THE FOLLOWINGFORMAT:

RECORD FORMAT DESCRIPTION

1 I,*A8 NO• OF NOISE SOURCES,ARRAY OF SOURCES
2 21,2RS OBSERVERINDEX,NUMBEROF OBSERVER

TIMES_AMBIENTDENSITY,AMBIENTSPEED OF
SOUND

3 *RS ARRAY OF OBSERVERTIMES
4 *RS MEAN SQUAREPRESSUREFOR EACH FREQUENCY

FOR FIRST TIME
5 *RS MEAN SQUAREPRESSUREFOR EACH FREQUENCY

FOR SECOND TIME .

i,M" (WHEREM IS THE NUMBEROF OBSERVERSAND
(2+N) N IS THE NUMBEROF OBSERYERTIMES•

NOTE: N IS DIFFERENTFOR EACH OBSERVER)

LEV(PNLT) UNFORMATTEDMULTI-RECORDOUTPUTMEMBER IN
THE FOLLOWINGFORMATOF A HEADERRECORDAND
THREE RECORDSPER OBSERVER

RECORD FORMAT DESCRIPTION

I I,*A8 NO. OF NOISE SOURCES,ARRAY OF SOURCES
2 21 OBSERVER INDEX,NO. OF TIMES
3 *RS ARRAY OF TIMES
4 *RS ARRAY OF TONE-CORRECTEDPERCEIVEDNOISE

LEVEL FOR ALL TIMES

i+3*M " (WHEREM IS THE NUMBEROF OBSERVERS)
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Noise Levels Module,(LEV)

ERRORS
NON-FATAL
1. MEMBERMANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER

(FMNMSGERROR 4)
2, INSUFFICIENTDYNAMICSTORAGE, (FMNMSGERROR 2)
3, REQUCREDUSER PARAMETERNOT AVAILABLE,(FMNMSGERROR 5)
4, REQUIREDUSER PARAMETERTYPE OR NUMBEROF ELEMENTSIS

INVALID.(FMNMSGERROR 6)
FATAL - NONE

LDS REQUIREMENTS
LENGTH= NFREQ * ( 2+NMEM ) + LONGESTREC+ NS

WHERE N_REQ = NUMBEROF FREQUENCYVALUES
NMEM = NUMBEROF NOISE MEMBERSTO BE

SUMMED
LONGESTREC= LENGTH OF THE LONGESTRECORDOF

THE NOISE MEMBERS
NS = TOTAL NUMBEROF NOISE SOURCES

READ FROM THE FIRST RECORDOF THE
INPUT NOISE MEMBERS
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4.6.2 Effective Notse Module-(-E_FF)

PURPOSE- TO COMPUTEEFFECTIVEPERCEIVEDNOISE LEVEL (EPNL)
AS A FUNCTIONOF OBSERVERPOSITION

AUTHOR - CBF(L03/O0/O0) "
CBF(LO3/OO/04)

INPUT
USERPARAMETERS DEFAULT
DTIME - RECEPTIONTIME INCREMENT(S) .5
IPRINT- PRINTEDOUTPUT OPTION 3

0 - NO PRINT DESIRED
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUT AND OUTPUTPRINT

MEMBERS - DESCRIBEDUNDER DATA BASE STRUCTURES
NOTE : MEMBERSARE SPECIFIEDBY UNIT(MEMBER)NAME

OBSERV(COORD)
LEV-(PNLT)

OUTPUT
SYSTEMPARAMETER
NERR - EXECUTIVESYSTEMPARAMETERFOR ERROR ENCOUNTERED ,.

DURING EXECUTIONOF A FUNCTIONALMODULE•NERR SET
TO •TRUE•IF ERROR ENCOUNTERED

MEMBERS
EFF(EPNL)

DATA BASE STRUCTURES
OBSERV(COORD) MULTI-RECORDMEMBERWITH FORMAT= 3RS,

CONTAININGONE RECORDFOR EACH OBSERVER
WITH VALUESOF THE X,Y,Z COORDINATES

LEV(PLNT) UNFORMATTEDMULTI-RECORDMEMBER IN
THE FOLLOWINGFORMATOF A HEADER RECORD
FOLLOWEDBY THREE RECORDSPER OBSERVER

RECORD FORMAT DESCRIPTION

I I,*A8 NO. OF NOISE SOURCES,ARRAY OF NOISE
SOURCES

• 2 21 OBSERVER INDEX,NO. OF TIMES
3 *RS ARRAYOF TIMES
4 *RS ARRAY OF TONE-CORRECTEDPERCEIVEDNOISE

LEVEL FORALL TIMES

l • •

i+3*M " (WHEREM IS THE NUMBEROF OBSERVERS)
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)Ii,., Effective Notse Module (EFF)

EFF(EPNL) UN_r)RMATTEDMULTI-RECORDOUTPUTMEMBERIN
THE F(}LLOWINGFORMATOF A HEADER RECORD
FOLLOWEDBY A RECORDFOR EACH OBSERVER
CONTAININGTHE OBSERVERINDEX AND EPNL
VALUE --....i

RECORD FORMAT DESCRIPTION

I I,*AB NO. OF SOURCES,ARRAY OF NOISE SOURCES
2 I,RS OBSERVERINDEX,EFFECTIVEPERCEIVED

NOISE LEVEL (EPNL)

(WHEREN IS THE NUMBEROF OBSERVERS)

ERRORS
NON-FATAL

I. INSUFFICIENTDYNAMICSTORAGE(FMNMSGERROR 2)
2. MEMBER MANAGERERROR OCCURREDON SPECIFIEDUr_ITMEMBER•

(FMNMSGERROR 4)

LDS REQUIREMENTS

LENGTH= 12 * NOBS+ NS

WHERE NOBS = NUMBEROF OBSERVERS
NS = NUMBEROF NOISE SOURCES
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4.7 UTILITIES

The modules for the ANOPPutilities were not available at Level 03/00/00. i
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4.8 NOISESOURCES
t

4.8.1 Fan Notse Module (HDNFAN)

PURPOSE- PREDICTTHE BROADBANDNOISEANDPURETONESFORAN
AXIAL FLOWCOMPRESSORORFANBY THE HEIDMANMETHOD
REFERENCE- NASATM X-71763, INTERIM PREDICTION
METHODFORFANANDCOMPRESSORSOURCENOISE, Mo F.
HEIDMAN

AUTHOR- CBF(L03/O0/O0)
CBF(L03/OO/O4)
MMF(L03/O0/09)

INPUT DEFAULT
USERPARAMETERS SI.-UNITS

AE ENGINEREFERENCEAREA(RS), PI/4
M**2 (FT**2)

RS DISTANCEFROMSOURCETO OBSERVER SQRT(AE)
(RS), M (FT)

AFAN FAN INLETCROSS-SECTIONALAREA (RS), 1.
RE AE

DIAM FAN ROTOR DIAMETER (RS), 1.128
RE SQRT(AE)

MD FAN ROTOR RELATIVETIP MACH NUMBERAT 1.0
DESIGNPOINT (RS)

RSS ROTOR-STATORSPACING(RS), 1.0
RE MEAN ROTOR BLADE CHORD

MDOT MASS FLOWRATE(RS), .2
RE RHOA * CA * AE

MA AIRCRAFTMACH NUMBER (RS) O.
N ROTATIONALSPEED(RS), .3

RE CA/DIAM
DELTAT TOTAL TEMPERATURERISE ACROSS FAN (RS), .2

RE TA
CA AMBIENTSPEEDOF SOUND(RS), 340.294

M/S (FT/S)
RHOA AMBIENTDENSITY(RS), 1.225

KG/M**3 (SLUG/FT**3)
NBANDS NUMBEROF 1/3 OCTAVEBANDSFORTONE 0

FREQUENCYSHIFT (I)
NENG NUMBEROF ENGINES (I) 1
NB NUMBEROF ROTOR BLADES (I) 20

NV NUMBEROF STATOR VANES }IT 50IGV INLET GUIDE VANE INDEX !
1, FOR A FAN WITH NO INLETGUIDE VANES
2, FOR A FAN WITH INLETGUIDE VANES

DIS INLETFLOWDISTORTIONINDEX (I) I
I, IF THERE IS NO INLET FLOW

DISTORTION
2, IF THERE IS INLETFLOW

DISTORTION
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Fan Noise Module (HDNFAN)i

STIME SOURCETIME (RS) O.
IOUT TABLEOUTPUTANDPRINT OUTPUTOPTION(I) 3

0 NOPRINT BUTGENERATETABLE
HDNFAN(XXXNNN)

-1 PRINT OUTPUTIN DB UNITS, BUTDO
NOTGENERATETABLEHDNFAN(XXXNNN)

-2 PRINT OUTPUTIN DIMENSIONLESSFORM
BUTDONOTGENERATETABLEHDNFAN
(XXXNNN)

-3 BOTH OPTIONS-I AND -2
1 PRINT OUTPUT IN DB UNITS AND

GENERATETABLE HDNFAN(XXXNNN)
2 PRINT OUTPUT IN DIMENSIONLESSFORM

AND GENERATETABLE HDNFAN(XXXNNN)
3 BOTH OPTIONS1 AND 2

IPRINT PRINT FLAG (I) 3
0 NO PRINT DESIRED
l INPUT PRINT ONLY
2 OUTPUT PRINT ONLY
3 BOTH INPUT AND OUTPUTPRINT

SCRNNN INTEGERVALUE, NNN, .GT. 0 USED TO FORM 001
TABLE UNIT MEMBER NAME HDNFAN(XXXNNN)

SCRXXX THREE LETTERCODE XXX USED TO FORM 3HXXX
TABLE UNIT MEMBER NAME HDNFAN(XXXNNN)

IUNITS INPUT UNITS FLAG 2HSI
7HENGLISH,ENGLISHUNITS
2HSI, ST UNITS

(THE NEXT SIX CODES HAVE THE FOLLOWINGVALUES)
.FALSE. - DO NOT INCLUDE )
.TRUE. - INCLUDEIN TOTAL PREDICTION )
INRS INLET ROTOR-STATORINTERACTIONTONES T
INCT COMBINATIONTONENOISE T
INDIS INLET FLOWDISTORTIONTONES T
IDBB DISCHARGEBROADBANDNOISE T
IDRS DISCHARGEROTOR-STATORINTERACTIONTONES T
INBB INLET BROADBANDNOISE T

DATA BASEUNIT MEMBERS
(DESCRIBEDUNDERDATABASESTRUCTURES)
SFIELD(FREQ)
SFIELD(THETA)
SFIELD(PHI)

OUTPUT
USER PARAMETERS
RS DISTANCEFROM SOURCETO OBSERVER
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, Fan Notse Module (HDNFAN)

SY-S-TEMPARAMETERS
NERR .TRUE., IMPLIES AN ERRORWASENCOUNTERED

DURINGMODULEEXECUTION
.FALSE., NOERRORENCOUNTERED .....,

DATABASEUNIT MEMBERS
HDNFAN(XXXNNN)SEE FORMATUNDERDATABASESTRUCTURES.

NOTEMEMBERNAMEXXXNNNIS FORMED
FROMUSERPARAMETERSSCRXXXANDSCRNNN.
OUTPUTOF THIS TABLEIS CONTROLLED
BY USERPARAMETERIOUT.

DATABASESTRUCTURES
SFIELD(FREQ) - I RECORDMEMBER IN *RS FORMAT

CONTAININGVALUESOF I/3 OCTAVEBAND
CENTER FREQUENCIESIN HZ

SFIELD(THETA) - I RECORDMEMBER IN *MS FORMAT
CONTAININGVALUESOF THE POLAR
DIRECTIVITYANGLE IN DEG

SFIELD(PHI) - I RECORDMEMBER IN *RS FORMAT
CONTAININGVALUESOF THE AZIMUTHAL
DIRECTIVITYANGLE IN DEG

HDNFAN(XXXNNN) - TYPE I TABLE CONTAININGMEAN SQUARE
ACOUSTICPRESSUREAS A FUNCTIONOF
(I) FREQUENCY,(2) DIRECTIVITYANGLE
AND (3) AZIMUTHALANGLE

ERRORS
NON-FATAL
I. INSUFFICIENTLOCAL DYNAMICSTORAGE.
2. MEMBER MANAGERERROR OCCURREDON SPECIFIEDUNIT

MEMBER.
FATAL - NONE

REMARKS
REFERENCES
HEIOMAN,M. F., INTERIMPREDICTIONMETHOD FOR FAN

AND COMPRESSORSOURCENOISE, NASA TM X-71763,
JUNE 1975.

LDS REQUIREMENTS
LENGTH= (NFREQ* NTHETA* NPHI) + (NTHETA* NPHI)

+ NFREQ + NTHETA+ NPHI + 3 * ( NFREQ * NTHETA)
+ NTHETA

WHERE
NFREQ = NUMBEROF FREQUENCYVALUES

i NTHETA = NUMBEROF DIRECTIVITYANGLES
NPHI = NUMBEROF AZIMUTHALANGLES
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Fan Noise Hodule (HDNFAN)

GDSREQUIREHENTS
SUFFICIENTALLOCATIONFORTABLEHDNFAN(XXXNNN)
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• 4.8.2 CombusjtlonNoise Module (GECOR)• i _ _L ..... ' J _ . __ L . _ m,....

PURPOSE- GECORPREDICTSTHE NOISE FROMCONVENTIONALCOMBUSTORS
iNSTALLEDIN GASTURBINEENGINES. THEMETHODiS
BASEDONA PROPOSEDAPPENDIXTO THE SOCIETYOF
AUTOMOTIVEENGINEERS(SAE) AEROSPACERECOMMENDED
PRACTICE(ARP) NUMBER876.

AUTHOR- WKB(L03/O0/O0)
MMF(LO3/O0/09)

iNPUT
USERPARAMETERS TYPEDEFAULT

(si)
AE ENGINEREFERENCEAREA, RS PI/4

I_*_ (FT**2)
A COMBUSTORENTRANCEAREA RS 1.0

DIMENSIONLESS
RE ENGINEREFERENCEAREA

NENG NUMBEROF ENGINES I 1
RS DISTANCEFROMSOURCETO OBSERVER RS SQRT(AE)
HI)OT COHBUSTORENTRANCEMASSFLOWRATE RS .2

DIMENSIONLESS
RE RHOA*CA*AE

HA AIRCRAFTRACHNUMBER RS O.O
Pi COMBUSTORENTRANCETOTALPRESSURE RS 1.0

DIMENSIONLESS
RE AMBIENTPRESSURE

TI COMBUSTORENTRANCETOTAL RS 1.0
TEMPERATURE
DIMENSIONLESS
RE AMBIENTTEMPERATURE

TJ COMBLISTOREXIT TOTALTEMPERATURE RS 2.0
DIMENSIONLESS
RE AMBIENTTEMPERATURE

TDDELT DESIGNTURBINETEMPERATURERISE RS 0.5
DiMENSiONLESS
RE AMBIENTTEMPERATURE

CA AMBIENTSPEEDOF SOUND, RS 340.294
M/S (FT/SEC)

RHOA AMBIENTDENSITY, RS 1.225
KG/M**3 (SLUG/FT**3)

STIME SOURCETIME AT WHICHNOISE IS RS 0.0
CALCULATED

ICAO78 IF .TRUE., USETHE SAEARP876 L .FALSE.
ENVELOPESPECTRUMFUNCTIONAS A
REPLACEMENTFORTHE SPECTRAL
DISTRIBUTIONFUNCTION. IF
.FALSE., THEREGULARSPECTRAL
DISTRIBUTIONFUNCTIONIS USED
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CombustionNolse Hodule {GECOR)

SCRXXX THREELETTERCODEXXXUSEDTO FORM A 3HXXX
TABLEUNIT MEMBERNAME
GECOR(XXXNNN),SEE USERPARAMETER
SCRNNN

SCRNNN INTEGERVALUE, NNN.GT. O, USEDTO I 001 "..,I
FORMTABLEUNIT MEMBERNAME
GECOR(XXXNNN).SEEUSERPARAMETER
SCRXXX,

TOUT OUTPUTCODE( FORTABLEAND/OR I 3
PRINTEDOUTPUT)
0 NOPRINT BUTGENERATETABLE

GECOR(XXXNNN)
-1 PRINT OUTPUTIN DB UNITS BUTDO

NOTGENERATETABLEGECOR(XXXNNN)
-2 PRINT OUTPUTIN DIMENSIONLESS

UNITS BUTDONOTGENERATE
TABLEGECOR(XXXNNN)

-3 BOTHOPTIONS-1 AND-2
1 PRINT OUTPUTIN DB UNITS AND

GENERATETABLEGECOR(XXXNNN)
2 PRINT OUTPUTIN DIMENSIONLESS

UNITS ANDGENERATETABLE
GECOR(XXXNNN)

3 BOTHOPTIONS1 AND2
IPRINT PRINTEDOUTPUTOPTION CODE I 3

0 NO PRINT DESIRED
1 INPUTPRINT ONLY
2 OUTPUT PRINT ONLY i
3 BOTH INPUT AND OUTPUT PRINT

IUNITS =2HSI , INPUTSARE IN SI UNITS A 2HSI
=7HENGLISH,INPUTSARE IN ENGLISH

UNITS

DATA BASE UNITS AND MEMBERS

SFIELD(FREQ) SFIELD(THETA ) SFIELD(PHI ) ,!
( FORMATSARE DESCRIBEDUNDER DATA BASE STRUCTURES)

OUTPUT

USER PARAMETERS
RS RADIALDISTANCEFROM SOURCETO OBSERVER(RS)
GECERR =0, NO ERRORSOCCURRED

-I, MEMBER MANAGERERROR OCCURREDON OPEN
=2, INSUFFICIENTLDS AVAILABLE
_3, MEMBERMANAGERERROR OCCURREDON READ
=4, AT lEAST ONE USER PARAMETERHAS AN

INVALIDVALUE
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CombustionNoise Module_

-5, UNABLETO BUILDTABLEGECOR(XXXNNN)
-6, AN INVALID VALUEWASCALCULATEDDURING

EXECUTION
SYSTEM PARAMETERS

NERR SYSTEMERRORPARAMETER
.TRUE. ERRORENCOUNTEREDDURING

EXECUTION(GECERR=I,2,3,5)
.FALSE. NOERRORENCOUNTERED

DATABASEUNITS ANDMEMBERS

GECOR(XXXNNN) SEEFORMATDESCRIPTIONUNDERDATABASE
STRUCTURES.NOTEMEMBERNAMEXXXNNN
IS FORMEDFROMUSERPARAMETERSSCRXXX
AND SCRNNN, OUTPUTOF THIS TABLEIS
CONTROLLEDBY USERPARAMETERIOUT.

DATABASESTRUCTURES
SEIELD( FREQ) - 1 RECORDMEMBERIN *RS FORMATCONTAINING

VALUESOF 1/3 OCTAVEBANDCENTERFREQUENCIES
IN HZ

SFIELD(THETA) - I RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF POLAR DIRECTIVITYANGLE IN DEGREES

SFIELD(PHI ) - I RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF AZIMUTHALDIRECTIVITYANGLE IN
DEG

GECOR(XXXNNN) - TYPE I TABLE OF MEAN SQUAREACOUSTIC
PRESSUREDATA AS A FUNCTIONOF (I) FREQUENCY,
(2) DIRECTIVITYANGLE, AND (3) AZIMUTHANGLE

ERRORS
NON-FATAL
I. INSUFFICIENTSPACE IN LDS
2. MEMBER MANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER
3. USER-PARAMETERVALUE OUT OF RANGE - DEFAULTTO BE USED

REFERENCES
EMMERLING,J.J., CORE ENGINE NOISE CONTROLPROGRAM,VOLUME
Ill, SUPPLEMENTI, PREDICTIONMETHODS.REPORT NO.
FAA-RD-74-125,Ill-I,MARCH, 1976.

MATTA, RAM K., PROPOSEDAPPENDIXTO ARPB16-COMBUSTIONNOISE
PREDICTION.SUBMITTEDTO SAE A-21 JET NOISE SUBCOMMITTEE,
JULY, 1977.
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CombustionNolse Modu|'e(GECOR)

EDSREQUIREMENTS
LENGTH= NFREQ*NTHETA*NPHI+ NTHETA*NPHI+

NFREQ+ NTHETA+ NPH[
WHERE

NFREQ = NUMBEROF FREQUENCIES
NTHETA= NUMBEROF DIRECTIVITY ANGLES
NPHI = NUMBEROF AZIMUT" ANGLES

GDSREQUIREMENTS
ALLOCATIONREQUIREDFORTABLEGECOR(XXXNNN)
ANDUNIT MEMBERSSFIELD( FREQ,THETA, PHI )
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4.8.3 Turbtne Nolse Module (GETUR)

PURPOSE- GETUR PREDICTSTHE BROADBANDNOISE AND PURE TONES
FOR AN AXIAL FLOW TURBINE

AUTHOR - WKB(L03/OO/O0)
MMF(L03/O0/09)

INPUT
USER PARAMETERS TYPE DEFAULT

(Sl)
AE ENGINEREFERENCEAREA, RS PI/4

M**2 (FT**2)
NENG NUMBEROF ENGINES I I
RS DISTANCEFROM SOURCETO OBSERVER RS SQRT(AE)
STIME SOURCETIME AT WHICH NOISE IS RS 0.0

CALCULATED
AREA TURBINE INLETCROSS-SECTIONALAREA RS 1.0

DIMENSIONLESS
RE ENGINE REFERENCEAREA

F FUEL TO AIR RATIO RS .0
HA ABSOLUTEHUMIDITY RS .0
NBLADE NUMBER OF ROTOR BLADES I 20
D TURBINEROTOR DIAMETER RS 1.0

DIMENSIONLESS
RE SQRT( ENGINE REFERENCEAREA )

MA AIRCRAFTMACH NUMBER RS 0.0
ROTSPD ROTATIONALSPEED RS .3

DIMENSIONLESS
RE (CA/D)

TTI ENTRANCETOTAL TEMPERATURE RS 3.0
DIMENSIONLESS
RE AMBIENTTEMPERATURE

TSJ EXIT STATICTEMPERATURE RS 2.0
DIMENSIONLESS
RE AMBIENTTEMPERATURE

CA AMBIENTSPEED OF SOUND, RS 340,294
M/S (FT/S)

RHOA AMBIENTDENSITY RS 1.225
SCRXXX THREE LETTERCODE XXX USED TO FORM A 3HXXX

TABLE UNIT MEMBER NAME
GETUR(XXXNNN), SEE USER PARAMETER
SCRNNN

SCRNNN INTEGERVALUE,NNN .GT.O, USED TO I 001
FORM TABLE UNIT MEMBER NAME
GETUR(XXXNNN). SEE USER PARAMETER
SrRXXX

BROAD C_,._UTENOISE DATA FOR BROADBAND L .TRUE.
SPECTRA

PU_E COMPUTENOISE DATA FOR PURE L .TRUE.
TONE SPECTRA

4-59

00000002-ISF01



Turbtne Noise Module (GETUR)

lOUT OUTPUT CODE FOR TABLE AND/OR PRINTED I 3
OUTPUT
0 NO PRINT BUT GENERATETABLE

GETUR(XXXNNN)
-I PRINT OUTPUT IN DB UNITS BUT DO

NOT GENERATETABLE GETUR(XXXNNN)
-2 PRINT OUTPUT IN DIMENSIONLESS

UNITS BUT DO NOT GENERATE
TABLEGETUR(XXXNNN)

-3 BOTHOPTIONS-1 AND-2
1 PRINT OUTPUTIN DBUNITS AND

GENERATETABLEGETUR(XXXNNN)
2 PRINT OUTPUTIN DIMENSIONLESS

UNITS ANDGENERATETABLE
GETUR(XXXNNN)

3 BOTHOPTIONS1 AND2
IPRINT OUTPUTPRINT OPTIONCODE I 3

0 NOPRINT DESIRED
1 PRINT INPUTSONLY
2 PRINT OUTPUTSONLY
3 BOTH OPTIONSi AND 2

IUNITS =2HSI , INPUTSARE IN ST UNITS A 2HSl
=7HENGLISH,INPUTSARE IN ENGLISH

UNITS
DATA BASE UNITS AND MEMBERS
SFIELD(FREQ) SFIELD(THETA) SFIELD(PHI)
( FORMATSAR_ DESCRIBEDUNDER DATA BASE STRUCTURES)

OUTPUT

USER PARAMETERS
RS DISTANCEFROM SOURCETO OBSERVER,

M (FT)
GETERR =0, NOERRORSOCCURRED

=1, MEMBERMANAGERERRORCCCURREDONOPEN
=2, INSUFFICIENTLDSAVAILABLE
=3, MEMBERMANAGERERROROCCURREDONREAD
=4, AT LEASTONEUSERPARAMETERHASAN INVALID

VALUE
=5, UNABLETO BUILDTABLEGETUR(XXXNNN)
=6, AN INVALID VALUEWASCALCULATEDDURING

EXECUTION

SYSTEM PARAMETERS
NERR SYSTEMERROR PARAMETER

=.TRUE.t ERROR OCCURREDDURING EXECUTION
(GETERR= I, 2, 3, 5)

=.FALSE.,NO ERROR OCCURRED
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Turbtne Notse Module (GETUR)

DATA BASE UNITS AND MEMBERS

GETUR(XXXNNN) SEE FORMATDESCRIPTIONSUNDER DATA BASE
STRUCTURES. NOTE MEMBER NAME XXXNNN
IS FORMEDFROM USER PARAMETERSSCRNNNAND
SCRXXX. OUTPUTOF THIS TABLE IS CONTROLLED
BY USER PARAMETERlOUT

DATA BASE STRUCTURES

SFIELD(FREQ ) - I RECORDMEMBER IN *RS FORMAT CONTAINING
VALUESOF I/3 OCTAVEBAND CENTERFREQUENCIES
IN HZ

SFIELD(THETA)- I RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF POLAR DIRECTIVITYANGLE IN DEG

SFIELD(PHI ) - i RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF AZIR.ITHALDIRECTIVITYANGLE IN
DEG

GETUR(XXXXNNN)- TYPE 1 TABLE OF MEAN SQUAREACOUSTIC
PRESSUREDATA AS A FUNCTIONOF (I) FREQUENCY,
(2) DIRECTIVITYANGLE,AND (3) AZIMUTHANGLE

ERRORS

NON-FATAL
i. INSUFFICIENTSPACE IN LDS
2. MEMBER MANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER
3. USER PARAMETERVALUE OUT OF RANGE - DEFAULTTO BE USED
4. UNABLE TO CALCULATETHE MASS FRACTIONOF EACH AIR

CONSTITUENT
5. UNABLE TO CALCULATETOTAL ENTRANCEAND EXIT ENTHALPY

FATAL - NONE

LDS REQUIREMENTS
LENGTH= NFREQ*NTHETA*NPHI+ NTHETA*NPHI+

NFREQ + NTHETA+ NPHI
WHERE

NFREQ = NUMBEROF FREQUENCIES
NTHETA= NUMBER OF DIRECTIVITYANGLES
NPHI = NUMBEROF AZIMUTHANGLES

GDS REQUIREMENTS
SUFFICIENTALLOCATIONFOR TABLE GETUR(XXXNNN)AND
UNIT MEMBERSSFIELD(FREQ, THETA,PHI ).
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4.8.4 StncjIe Stream Ctrcular Jet Notse Module (SGLJET)

PURPOSE- PREDICTI/3 OCTAVE BAND CIRCULARJET
NOISE INCORPORATINGFORWARDFLIGHTEFFECTSWITH
METHODSDEVELOPEDBY THE SAE A-21 JET NOISE SUB-
COMMITTEE.

AUTHOR - WKB(L03/O0/O0)
MMF(L03/O0/09)

INPUT
USER PARAMETERS TYPE DEFAULT

IN SI UNITS
AJ AREA OF FULLY EXPANDEDPRIMARYJET RS 1.0

DIMENSIONLESSUNITS,
RE ENGINEREFERENCEAREA

RHOJ DENSITYOF PRIMARYJET RS 1.0
DIMENSIONLESSUNITS,
RE AMBIENTDENSITY

TJ ABSOLUTETOTAL TEMPERATUREOF THE RS 1.0
PRIMARYJET - DIMENSIONLESSUNITS,
RE AMBIENTTEMPERATURE

VJ VELOCITYOF PRIMARYJET RELATIVETO RS 1.0
NOZZLE EXIT - DIMENSIONLESSUNITS,
RE AMBIENTSPEED OF SOUND

RS RADIALDISTANCEFROM NOZZLEEXIT TO RS SQRT(AE)
OBSERVER,
M (FT)

RHOA AMBIENTDENSITY, RS 1.225
KG/M**3(SLUGS/FT**3)

CA AMBIENTSPEED OF SOUND, RS 340.294
M/SEC (FT/SEC)

STIME SOURCETIME AT WHICH NOISE IS RS 0.0
CALCULATED

MA AIRCRAFTMACH NUMBER RS O.
AE ENGINEREFERENCEAREA, RS .7854

M**2 (FT**2)
NENG NO. OF ENGINES I I
SCRXXX THREE LETTERCODE XXX USED TO FORM A 3HXXX

TABLE UNIT MEMBERNAME
SGLJET(XXXNNN). SEE USER PARAMETER
SCRNNN.

SCRNNN INTEGERVALUE,NNN .GT.O, USED TO I i
FORM TABLE UNIT MEMBERNAME
SGLJET(XXXNNN).SEE USER PARAMETER
SCRXXX.

IUNITS =2HSI , INPUTSARE SI UNITS A 2HSI
=THENGLISH,INPUTSARE ENGLISHUNITS
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) Sln91e Stream Circular Jet Noise Module (SGLJET)

lOUT OUTPUTCODE FOR TABLE AND I 3
PRINTEDOUTPUT
0 NO PRINT BUT GENERATETABLE

SGLJET(XXXNNN). "..
-I PRINT OUTPUT IN DB UNITS BUT

DO NOT GENERATETABLE
SGLJET(XXXNNN).

-2 PRINT OUTPUT IN DIMENSIONLESS
FORM BUT DO NOT GENERATE

TABLE SGLJET(XXXNNN).
-3 BOTH OPTIONS-I AND -2
I PRINT OUTPUT IN DB UNITS AND

GENERATETABLE SGLJET(XXXNNN).
2 PRINT OUTPUT IN DIMENSIONLESS

FORM AND GENERATETABLE
SGLJET(XXXNNN).

3 BOTH OPTIONS1 AND 2
IPRINT PRINTEDOUTPUTOPTION CODE I 3

0 NO PRINT DESIRED
I INPUT PRINT ONLY
2 OUTPUTPRINT ONLY
3 BOTH INPUTAND OUTPUT PRINT
( MEMBER OUTPUTALWAYS GENERATED
ACCORDINGTO lOUT VALUE )

DATA BASE UNITS AND MEMBERS
( FORMATSARE DESCRIBEDUNDER DATA BASE STRUCTURES)

SFZELD(FREQ ) SFIELD(PHI ) SFIELD(THETA )
SAE( MTH ) SAE( NDF ) SAE( OM )
SAE( PDF ) SAE( SCF ) SAE( SJC )

OUTPUT
USER PARAMETERS
RS RADIALDISTANCEFROM NOZZLEEXIT TO OBSERVER

DATA BASE UNITS AND MEMBERS

SGLJET(XXXNNN ) SEE FORMATUNDER DATA BASE STRUCTURES.
NOTE MEMBER NAME XXXNNN IS FORMEDFROM
USER PARAMETERSSRCXXXAND SRCNNN.
OUTPUT OF THIS UNIT MEMBER TABLE IS
CONTROLEDBY USER PARAMETERlOUT.

SYSTEM PARAMETERS
NERR SYSTEMERROR PARAMETER

,TRUE, ERROR ENCOUNTEREDDURING MODULE
EXECUTION

,FALSE. NO ERROR ENCOUNTERED
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,,Si,n_lle Stream Ctrcular Jet Noise Module (SGLJET)

DATA BASE STRUCTURES
SFIELD(FREQ ) - ! RECORDMEMBER IN *RS FORMATCONTAINING

VALUESOF I/3 OCTAVE BAND CENTER FREQUENCIESIN
HZ

SFIELO(PHI ) - ! RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF AZIMUTHALDIRECTIVITY
ANGLE IN DEG

SFIELD(THETA) - I RECORD MEMBER IN *RS FORMATCONTAINING
VALUESOF POLAR DIRECTIVITY
ANGLE IN DEG

TABLES
UNIT(TABLE) TYPE DESCRIPTION
SAE(OM) 1 JET VARIABLEDENSITYEXPONENTAS

FUNCTIONOF LOGIO OF RATIO OF
JET VELOCITYTO SPEED OF SOUND

SAE(PDF) I LOGIO OF POWER DEVIATIONFACTOR
FROM V**8 LAW AS
FUNCTIONOF LOGIO OF RATIO OF JET
VELOCITYTO SPEED OF SOUND

SAE(NDF) I LOGIO OF NORMALIZEDDIRECTIVITY
FUNCTIONFOR CIRCULARJETS AS
FUNCTIONOF (1) DIR. ANGLE IN DEG
AND (2) LOGIO OF RATIO OF JET VELO-
CITY TO SPEED OF SOUND

SAE(MTH) I FORWARDVELOCITYINDEXAS A FUNCTION
OF DIRECTIVITYANGLE IN DEG

SAE(SJC) I NORMALIZEDSPECTRALDISTRIBUTION
FACTORAS FUNCTIONOF
(1) LOGIO OF CORRECTEDSTROUHAL
NUMBER,(2) RATIO OF JET
VELOCITYTO SPEED OF SOUND,AND
(3) DIRECTIVITYANGLE FROM JET INLET
IN DEG, (4) RATIO OF JET TEMPERA-
TURE TO AMBIENTTEMPERATURE

SAE(SCF) I STROUHALNUMBERCORRECTIONFACTOR
AS FUNCTIONOF RATIO OF JET VELOCITY
TO SPEED OF SOUND AND DIRECTIVITY
ANGLE

SGLGET(XXXNNN)1 MEAN SQUAREACOUSTICPRESSUREAS A
FUNCTIONOF (I) FREQUENCY,(2)
DIRECTIVITYANGLE AND (3) AZIMUTH
ANGLE

ERRORS
NON-FATAL
I. INSUFFICIENTSPACE IN LDS
2. MEMBER MANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER

4-64

i :'_ - r'_ _'' "" '"': , ,' . " " ; 0 .....

O0000002-TSF06



Single Stream Circular Jet Nolse Module (SGLJET)

3. INTERPOLATIONREQUESTNOT COMPLETE
4. USER PARAMETERVALUE OUT OF RANGE - DEFAULTTO BE USED
5. USER PARAMETER_ MAY NDT BE GREATERTHAN USER

PARAMETERVJ
FATAL - NONE

LDS REQUIREMENTS
LENGTH= NFREQ*NTHETA*NPHI+ NTHETA*NPHI+

NFREQ + NTHETA+ NPHI
WHERE

NFREQ = NUMBEROF FREQUENCIES
NTHETA= NUMBEROF DIRECTIVITYANGLES
NPHI = NUMBEROF AZIMUTHANGLES

GDS REQUIREMENTS
ALLOCATIONREQUIREDFOR TABLES SAE(OM),SAE(PDF),
SAE(NDF),SAE(MTH),SAE(SCJ),SAE(SCF),
AND SGLJET(XXXNNN)AND FOR UNIT MEMBERS
SFIELD(FREQ, THETA,AND PHI ).
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4.8.5 Ctrcular Jet Shock Cell Notse Module (S.A.ESHK)

PURPOSE- PREDICTTHE BROADBANDSHOCK ASSOCIATEDNOISE FROM A
SINGLECONVERGENTNOZZLEOPERATINGAT
SUPERCRITICALPRESSURERATIOS.

AUTHOR - WKB(L03/O0/O0)
MMF(L03/O0/09)

INPUT
USER PARAMETERS TYPE DEFAULT

Sl VAL.
AE ENGINEREFERENCEAREA, RS PI/4

M**2 (FT**2)
NENG NUMBEROF ENGINES I 1
NSHK NUMBEROF SHOCKS I 8
DELTA ANGLE BETWEENFLIGHTVECTORAND RS 0.0

ENGINE INLET AXIS IN DEG.
THIS IS THE ENGINE
INCLINATIONANGLE + ANGLE OF
ATTACK.

RS DISTANCEF_OM NOZZLE EXIT TO A RS SQRT(AE)
PSEUDOOBSERVER,
M (FT)

AJ AREA OF THE JET RS 1.0
DIMENSIONLESSUNITS,
(RE ENGINE REFERENCEAREA)

MA AIRCRAFTMACH NUMBER RS 0o0
MJ FULLY EXPANDEDJET MACH NUMBER RS 1.414
TJ JET TOTAL TEMPERATURE RS 1.0

DIMENSIONLESSUNITS,
(RE AMBIENTTEMPERATURE)

VJ FULLY EXPANDEDJET VELOCITY RS 1.0
DIMENSIONLESSUNITS,
(RE AMBIENTSPEED OF SOUND)

CA AMBIENTSPEEDOF SOUND, RS 340.294
M/S (FT/S)

RHOA AMBIENTDENSITY, RS 1,225
KG/M**3(LB/FT**3)

STIME SOURCETIME AT WHICH NOISE IS RS 0,0
CALCULATED

ICAO78 IF .TRUE.,CALCULATESHOCK NOISE L .FALSE.
FOR THE ICAO REFERENCEPROCEDURE
(1978)WHICH IS BASED ON SAE ARP
876. THE ONLY DIFFERENCEIS FiR
ICAO78=.TRUE.,AN ADDITIONAL
DIRECTIVITYFUNCTIONIS APPLIED
TO THE NOISE DATA.
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Circular Jet Shock Cell Noise Module (SAESHK).

IPRINT PRINT FLAG I 3
0 NO PRINT DESIRED
I INPUT PRINT ONLY
2 OUTPUT PRINT ONLY ..
3 BOTH INPUTAND OUTPUTPRINT "

lOUT TABLE OUTPUTAND PRINT OUTPUT OPTION I 3
0 NO PRINT BUT GENERATETABLE

SAESHK(XXXNNN)
-I PRINT OUTPUT IN DB UNITS BUT DO

NOT GENERATETABLE SAESHK(XXXNNN)
-2 PRINT OUTPUT IN DIMENSIONLESSFORM

BUT DO NOT GENERATETABLE

SAESHK(XXXNNN)
-3 BOTH OPTIONS-I AND -2
i PRINT OUTPUT IN DB UNITS AND

GENERATETABLE SAESHK(XXXNNN)
2 PRINT OUTPUT IN DIMENSIONLESSFORM

AND GENERATETABLE SAESHK(XXXNNN)
3 BOTH OPTIONS1 AND 2

IUNITS =2HSI , INPUTSARE IN SI UNITS A 2HSI
=7HENGLISH,INPUTSARE IN ENGLISH
UNITS

SCRXXX THREE LETTERCODE XXX USED TO FORM A 3HXXX
TABLE UNIT MEMBER NAME
SAESHK(XXXNNN). SEE USER PARAMETER
SCRNNN

SCRNNN INTEGERVALUE, NNN .GT. O, USED TO I 001
FORM TABLE UNIT MEMBER
SAESHK(XXXNNN). SEE USER PARAMETER
SCRXXX

DATA BASE UNITS AND MEMBERS

( FORMATSARE DESCRIBEDUNDER DATA BASE S[RUCTURES)
SFIELD(FREQ) SFIELD(THETA) SFIELD(PHI)

OUTPUT
USER PARAMETERS
RS DISTANCEFROM NOZZLE EXIT TO OBSERVER
SAEERR =0. NO ERRORSOCCURRED

=I, MEMBERMANAGERERROR OCCURREDON OPEN
=2, INSUFFICIENTLDS AVAILABLE
=3, MEMBERMANAGERERROR OCCURREDON READ
=4, AT LEAST ONE USER PARAMETERHAS

AN INVALIDVALUE
=B, UNABLETO BUILD OUTPUTTABLE

SAESHK(XXXNNN)
=6, AN INVALIDVALUE WAS CALCULATED

DURING EXECUTION
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_' ClrcularJetShockCellNoiseModule(SAESHK)

SYSTEMPARAMETERS
NERR .TRUE.,IMPLIESERROR ENCOUNTEREDDURINGMODULE

EXECUTION( SAEERR_I,2,3,5)
.FALSE.,NO ERRORSENCOUNTERED

DATA BASE UNIT MEMBERS
SAESHK(XXXNNN) SEE FORMATUNDER DATA BASE STRUCTURES.

NOTE MEMBER NAME XXXNNN IS FORMEDFROM
USER PARAMETERSSCRXXXAND SCRNNN.
OUTPUTOF THIS TABLE IS CONTROLLED
BY USER PARAMETERlOUT.

DATA BASE STRUCTURES
SFIELD(FREQ ) - i RECORDMEMBER IN *RS FORMATCONTAINING

VALUESOF I/3 OCTAVEBAND CENTER
FREQUENCIESIN HZ

SFIELD(THETA ) -I RECORDMEMBER IN *RS FORMAT CONTAINING
VALUESOF THE POLAR DIRECTIVITYANGLE IN
DEG

SFIELD(PHI ) - I RECORD MEMBER IN *RS FORMATCONTAINING
VALUES OF AZIMUTHALDIRECTIVITYANGLE IN
DEG

SAESHK(XXXNNN)- TYPE I TABLE CONTAININGMEAN SQUAREACOUSTIC
PRESSUREAS A FUNCTIONOF (I) FREQUENCY,
(2) DIRECTIVITYANGLE,AND (3) AZIMUTH
ANGLE

ERRORS
NON-FATAL
I. INSUFFICIENTLDS SPACE.
2. MEMBERMANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER.
3. USER PARAMETERVALUE OUT OF RANGE - DEFAULTTO BE USED.

REMARKS
REFERENCES
TANNA, H. K., PREDICTIONMETHOD FOR SHOCK ASSOCIATEDNOISE

FROM CONVERGENTNOZZLESAT SUPERCRITICALCONDITIONS,
PROPOSALTO SAE-A2!COMMITTEE,JULY 19?7.

HARPER-BOURNE,M., AND FISHER,M. J., THE NOISE FROM SHOCK
WAVES IN SUPERSONICJETS, AGARD REPORT,CP-131,
19/3.

TANNA,H. K., DEAN, P. D., AND BURRIN,R. H., THE
GENERATIONAND RADIATIONOF SUPERSONICJET NOISE,VOL.
4 - SHOCK ASSOCIATEDNOISE DATA, AIR FORCE AERO-
PROPULSIONLABORATORYTECHNICALREPORT,AFAPL-TR-
76-65,1976.
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] Circular .Jet Shock Cell Noise Module (SAESHK)

RANGE OF APPLICATION
THIS METHOD IS APPLICABLETO BOTH HEATED AND UNHEATEDJET,
THE OBSERVERANGLE SHOULDBE RESTRICTEDTO THE RANGE OF
0 - 130 DEGREESFOR LINHEATEDJETS AND O - 150 DEGREESFOR
HEATED JETS, WITHIN THE CONE OF DIRECTIONSBEYOND THE UPPER
LIMIT FOR THE OBSERVERANGLE,THE JET MIXING NOISE
DOMINATESAND THEREFORETHE SHOCK NOISE COMPONENTCAN BE
NEGLECTED

LDS REQUIREMENTS
LENGTH= NFREQ*NTHETA*NPHI+ NTHETA*NPHI+

NFREQ + NTHETA + NPHI
WHERE
NFREQ = NUMBER OF FREQUENCIES
NTHETA= NUMBEROF DIRECTIVITYANGLES
NPHI = NUMBEROF AZIMUTHANGLES

GDS REQUIREMFNTS
SUFFICIENTALLOCATIONFOR TABLE SAESHK(XXXNNN)
AND UNIT MEMBERSSFIELD (FREQ,THETA, PHI)

4-69

" ............ 00000002 TSFI"..... .... ;;.... =:va,,_,,s



4.8.6 Stone Jet Notse Modu|e (STNJET).

PURPOSE- PREDICTTHE FAR-FIELDMEAN SQUAREACOUSTICPRESSURE
FOR SINGLESTREAMAND COAXIALCIRCULARJETS BY THE
STONE METHOD

AUTHOR - CBF(L03/O0/04)
MMF(L03/O0/09)

INPUT DEFAULT
USER PARAMETERS Sl UNITS .'
CA AMBIENTSPEED OF SOUND (RS), M/S 340.294

(FT/S)
RHOA AMBIENTDENSITY(RS), KG/M**3 1.225

(SLUG/FT**3)
MA AIRCRAFTMACHNUMBER(RS) O.
RS DISTANCEFROMNOZZLEEXIT TO PSEUDO- SQRT

OBSERVER(RS),M (FT) (Pl/4.)
AE ENGINE REFERENCEAREA (RS),M**2 PI/4.

(FT**2)
A1 PRIMARYFULLY EXPANDEDJET AREA (RS), I.

RE AE
DEI ACTUAL PRIMARYSTREAMEQUIVALENT 2/

DIAMETER(RS), RE SQRT(AE) SQRT(PI)
DHI ACTUALPRIMARYSTREAMHYDRAULIC 2/

DIAMETER(RS), RE SQRT(AE) SQRT(PI)
VI PRIMARYSTREAMJET VELOCITY(RS),RE CA 1.
RH01 PRIMARYSTREAMJET DENSITY(RS), RE RHOA I.
TI PRIMARYSTREAMTOTAL TEMPERATURE(RS), I.

RE TA
MI PRIMARYSTREAMMACH NUMBER (RS) I.
A2 SECONDARYFULLY EXPANDEDJET AREA (RS), O.

RE AE

V2 SECONDARYSTREAMJET VELOCITY(RS), O.
RE CA

RH02 SECONDARYSTREAMJET DENSITY (RS), I.
RE RHOA

T2 SECONDARYSTREAMTOTAL TEMPERATURE(RS), I.
RE TA

M2 SECONDARYSTREAMMACH NUMBER (RS) O.
STIME SOURCETIME (RS), SEC O.
NENG NUMBEROF ENGINES (1) I
SCRNNN INTEGERVALUE, NNN, .GT. O USED TO I

FORM TABLE UNIT MEMBER NAME
STNJET(XXXNNN)

SCRXXX THREE LETTER CODE, XXX, USED TO 3HXXX
FORM TABLE UNIT MEMBERNAME
STNJET(XXXNNN)

IUNITS INPUT UNITS FLAG (1) 2HSI
/HENGLISH,ENGLISHUNITS
2HSI, ST UNITS
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Stone Jet Noise Module (STNJET)
t

PLUG ,TRUE., IMPLIES NOZZLEWITH CONICAL .FALSE.
PLUG

.FALSE.,IMPLIESNOZZLEWITHOUTPLUG
CIRCLE .TRUE., IMPLIESCIRCULARNOZZLE .FALSE.

.FALSE.,IMPLIESCOAXIALNOZZLE
SUPER .TRUE., IMPLIESSUPERSONICCIRCULAR .FALSE.

NOZZLEOR SUPERSONICPRIMARYJET
OF A COAXIALNOZZLE

.FALSE.,IMPLIESSUBSONICCIRCULAR
NOZZLEOR SUBSONICPRIMARYAND
SECONDARYJETS OF A COAXIALNOZZLE

lOUT TABLE OUTPUTAND PRINTOUTPUT OPTION (1) 3
O, NO PRINT,BUT GENERAYETABLE

STNJET(XXXNNN)
-I, PRINT OUTPUT IN DB UNITS,BUT DO NOT

GENERATETABLE STNJET(XXXNNN)
-2, PRINT OUTPUT IN DIMENSIONLESSFORM,

BUT DO NOT GENERATETABLE
STNJET(XXXNNN)

-3, BOTH OPTIONS-I AND -2
1, PRINT OUTPUT IN DB UNITS AND GENERATE

TABLE STNJET(XXXNNN)
2, PRINT OUTPUT IN DIMENSIONLESSFORM

AND GENERATETABLE STNJET(XXXNNN)
3, BOTH OPTIONS! AND 2

IPRINT PRINT OPTIONCODE (1) 3
0 NO PRINT DESIRED
1 INPUTPRINT ONLY
2 OUTPUT PRINT ONLY
3 BOTH INPUT AND OUTPUT PRINT

DATA BASE UNIT MEMBERS
(DESCRIBEDUNDER DATA BASE STRUCTURES)
SFIELD(FREQ )
SFIELD(THETA )

SFIELD(PHI ISTNTBL(SDF

STNTBL(JDF ISTNTBL(FSP

OUTPUT
USER PARAMETERS
RS DISTANCEFROM NOZZLEEXIT TO PSUEDO-OBSERVER

SYSTEM PARAMETER
NERR .TRUE. - IMPLIESAN ERROR WAS ENCOUNTERED

DURING MODULEEXECUTION
.FALSE.- NO ERROR ENCOUNTERED
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Stone Jet Notse Module (,STNJET)_
t

DATA BASE UNIT MEMBERS
STNJET(XXXNNNi SEE FORMATUNDER DATA BASE STRUCTURES.

NOTE MEMBER NA_ XXXNNN IS FORMEDFROM
USER PARAMETERSSCRXXXAND SCRNNN,
OUTPUTOF THIS TABLE IS CONTROLLEDBY
USER PARAMETERIOUT.

DATA BASE STRUCTURES
SFIELD(FREQ ) ] RECORDMEMBER IN _RS FORMAT CONTAINING

VALUESOF I/3 OCTAVE BAND CENTER FREQUENCIES
IN HZ

SFIELD(PHI ) I RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF AZIMUTHALDIRECTIVITYANGLE
IN DEG

SFIELD(THETA) I RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF POLAR DIRECTIVITYANGLE
IN DEG

STNJET(XXXNNN) TYPE I TABLE CONTAININGMEAN
SQUAREPRESSUREAS A FUNCTIONOF
(I) FREQUENCY,(2) OIRECTIVITYANGLE,
AND (3) AZIMUTHALANGLE

STNTBL(JDF) TYPE I TABLE CONTAININGTHE JET MIXING
NOISE SPECTRALDISTRIBUTIONFACTOR AS A
FUNCTIONOF LOGIO OF THE STROUHALNUMBERAND
THE MODIFIEDDIRECTIVITYANGLE

STNTBL(SDF) TYPE I TABLE CONTAININGSHOCK NOISE SPECTRAL
DISTRIBUTIONFACTORAS A FUNCTIONOF LOGIO
OF THE SHOCK NOISE FREQUENCYPARAMETER

STNTBL(FSP) TYPE I TABLE CONTAININGTHE FREQUENCYSHIFT
PARAMETERAS A FUNCTIONOF THE LOG OF THE
AREA RATIO PARAMETERAND OF THE VELOCITY
RATIO

ERRORS
NON-FATAL
I, INSUFFICIENTLOCAL DYNAMICSTORAGE,
2. MEMBER MANAGERERROR OCCURREDON SPECIFIEDUNIT M_MBER.
3. SHOCK CELL NOISE CANNOTBE COMPUTEDWITH PRIMARYSTREAM

MACH NUMBER .LE.ONE.
4. COAXIALJET NOISE CANNOTBE COMPUTEDWHEN SECONDARYJET

VELOCITY IS GREATERTHAN PRIMARYJET VELOCITY.
5. INTERPOLATIONERROR ENCOUNTEREDBY SUBPROGRAMTMTERP.
6. USER P_RAMETERVALUE OUT OF RANGE. DEFAULTVALUE WILL

BE USED.
FATAL - NONE
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Stone Jet Noise Module (STNJET)

REMARKS
REFERENCES
I. STONE,J.R.: "INTERIMPREDICTIONMETHOD FOR JET

NOISE",NASA TM X-/1618,1914.
2. STONE,J.R., AND MONTEGANI,F.J.: "AN IMPROVED

PREDICTIONMETHOD FOR THE NOISE GENERATED
IN FLIGHTBY CIRCULARJETS", NASATM-81470,
APRIL, 1980.

LDS REQUIREMENTS
LENGTH = ( NFREQ* NTHETA* NPIII) + ( NTHETA* NPHI ) +

NFREQ + NTHETA+ NPHI

GDS REQUIREMENTS
SUFFICIENTALLOCATIONFOR THE FOLLOWINGTABLES
STNJET(XXXNNN)
STNTBL(JDF)
STNTBL(SDF)
STNTBL(FSP)



4.8.7 Dual Stream Coannular det Nolse Module (CNLJET)

PURPOSE- CNLJETPREDICTSTHE NOISE CHARACTERISTICSOF A
COANNULARJET EXHAUSTNOZZLE WITH AN INVERTED
VELOCITYPROFILE

AUTHOR - WKB(L03/OO/O0) ,
MMF(LO3/DO/Og)

INPUT
USER PARAMETERS TYPE DEFAULT

(sI)
AE ENGINEREFERENCEAREA, RS Pl/4

M**2 (FT**2)
NENG NUMBEROF ENGINES I !
RS DISTANCEFROM NOZZLE EXIT TO RS SQRT(AE)

OBSERVER,
M (FT)

AI PRIMARYJET AREA RS 1.0
DIMENSIONLESS
RE AE

T1 PRIMARYJET TOTAL TEMPERATURE RS 1.0
DIMENSIONLESS
RE AMBIENTTEMPERATURE I

V1 PRIMARYJET VELOCITY RS 1.0
DIMENSIONLESS
RE CA

RHOI PRIMARYJET DENSITY RS 1.0
DIMENSIONLESS
RE RHOA

GAMMAI RATIO OF SPECIFICHEATS FOR RS 1.4
PRIMARYJET

A2 SECONDARYJET AREA RS .O
DIMENSIONLESS

RE AE !

DH2 SECONDARYJET HYDRAULICDIAMETER RS 1.0 i
DIMENSIONLESS
RE SQRT(AE ) ,i

T2 SECONDARYJET TOTALTEMPERATURE RS 1.0
DIMENSIONL.ESS
RE AMBIENTTEMPERATURE

V2 SECONDARYJET VELOCITY RS .0
DIMENSIONLESS
RE CA

RH02 SECONDARYJET DENSITY RS 1.0 !
DIMENSIONLESS
RE RHOA

GAMMA2 RAFIO OF SPECIFICHEATS FOR RS 1.4
SECONDARYJET

CA AMBIENTSPEEDOF SOUND, RS 340.294
M/S (FT/S)
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L)ual Stream Coannular Jet Noise Mp_dule

MA AIRCRAFT MACH NUMBER RS .0
STIME SOURCE TIME AT WHICH NLIISEIS RS .0

CALCULAIED

RHLIA AMBIENT I)ENSITY, R._ 1,2_b "'i
KG/M**3 (SLUG/FT*"3)

SCRXXX THREE LEITER CODE XXX USED TO FORM A 3HXXX
TABLE UNIT MEMBER NAME

CNL,IET(XXXNNN). SEE USER PARAMETER
_;CRNNN

SCRNNN INTEGER VALUE, NNN .GT. iT,IlSEDTO I 01)1
FORM TABLE UNIT MEMBER NAME

CNL,IET(XXXNNN). SEE LISERPARAMETER
SCRXXX

IOUT OUTPUT CODE FOR TABLE AND/OR PRINTED I 3
OUTPUT
0 NO PRINT BUT GENERATE TABLE

CNLJET(XXXNNN)
-I PRINT OUTPUT IN DB UNITS BUT DO

NOT GENERATE TABLE CNLJET(XXXNNN)
-2 PRINT OUTPUTIN DIMENSIONLESS

UNITS BUT DO NOT GENERATE

TABLE CNLJET(XXXNNN)
-3 BOTH OPTIONS -[ AND -2
1 PRINT OUTPUT IN DB UNITS AND

GENERATE TABLE CNLJET(XXXNNN)
2 PRINT OUTPUT IN DIMENSIONLESS

UNITS AND GENERATE TABLE
CNLJET(XXXNNN)

3 BOTH OPTIONS I AND 2
IP_IINT PRINT OPTION CODE I 3

0 NO PRINT DESIRED
L PRINT INPUTS ONLY
2 PRINT OUTPUTS ONLY
3 BOTH OPTIONS I ANI'I 2

It'NITS _21ISI INPUTS ARE IN ST UNITS A 2HSI
=/HENGLISH, INPUTS ARE IN ENGLISH

UNITS
DATA BASE UNI;S AND MEMBERS

SFIE_D(FREQ) SFIELD(THETA) SFIELD(PHI)
JWRCOAN(OM) JWRCOAN(PDF) JWRCOAN(SI)
JWRCOAN(S2) JWRCOAN(NSF) JWRCOAN(CBF)
JWRCOAN(ALPHA) JWRCOAN(DIR) JWRCOAN(MTH)
( FORMATS ARE DESCRIBED UNDER DATA BASE STRUCTURES )
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Dual Stream Coannular Jet Noise Module (CNLJET)

OUTPUT

USER PARAMETERS
RS OISIANCEFROM SOURCETO OBSERVER,

M (FT)
CNLERR =0, NO ERRORS OCCURRED

=I, MEMBERMANAGERERROR OCCURREDON OPEN
=2, INSUFFICIENTLDS AVAILABLE
=3, MEMBERMANAGERERROR OCCURREDON READ
=4, AT LEAST ONE USER PARAMFTERHAS AN INVALID

VALUE
=5, UNABLETO BUILD TABLE CNLJET(XXXNNN)
=6, AN INVALIDVALUE WAS CALCULATEDDURING

EXECUTION

SYSTEMPARAMETERS
NERR SYSTEMERROR PARAMETER

=.TRUE., ERROR OCCURREDDURING EXECUTION
(CNLERR= I, 2, 3, 5)

=.FALSE.,NO ERROR OCCURRED

DATA BASE UNITS AND MEMBERS

CNLJET(XXXNNN)SEE FORMATDESCRIPTIONSUNDER DATA BASE
STRUCTURES. NOTE MEMBERNAME XXXNNN
IS FORMEDFROM USER PARAMETERSSCRNNNAND
SCRXXX. OUTPUTOF THIS TABLE IS CONTROLLED
BY USER PARAMETERlOUT

DATA BASE STRUCTURES

JWRCOAN(OM) TYPE i TABLE OF JET VARIABLEDENSITY
EXPONENTAS A FUNCTIONOF LOGIO OF THE
OF RATIO OF JE( VELOCITYTO THE SPEED
OF SOUND

JWRCOAN(PDF) TYPE I TABLE OF LOGIO OF POWER ,!
DEVIATIONFACTOROF SAE METHODFROM
V**8 LAW AS A FUNCTIONOF LOGIO OF
RATIO OF JET VELOCITYTO THE SPEED
OF SOUND

JWRCOAN(Sl) TYPE I TABLE OF LOGIO OF PEAK
STROUHALNUMBER FOR FIRST COMPONENT

OF SPECTRUMAS A FUNCTIONOF (I)
DIRECTIVITYANGLE IN DEGREESAND (2)
LOGIO OF THE RATIO OF THE JET VELOCITY
TO THE SPEED OF SOUND

JWRCOAN(S2) TYPE I TABLE OF PEAK STROUHALNUMBER
FOR THE SECONDCOMPONENTOF SPECTRUM
AS A FUNCTIONOF (I) DIRECTIVITY
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Dual StreamCoannularJet Noise Module (CNLJET)

ANGLE IN DEGREES,(2) LOGIO OF
THE RATIO OF THE JET VELOCITYTO THE
SPEED OF SOUND

JWRCOAN(NSF) TYPE I TABLE OF LOGIO OF NORMALIZED
SPECTRUMFUNCTIONAS A FUNCTIONOF (I)
LOGIO OF THE STROUHALNUMBERAND (2)
DIRECTIVITYANGLE IN DEG

JWRCOAN(ALPHA)TYPE I TABLE OF LOGIO OF RATIO OF PEAK
STROUHALNUMBER FOR SECOND COMPONENT
TO THAT OF FIRST COMPONENTAS A
FUNCTIONOF (I) VELOCITYRATIO
V2/V1, (2) LOGIO OF THE RATIO OF THE
JET VELOCITYTO THE SPEED OF SOUND,AND
(3) DIRECTIVITYANGLE IN OEG

JWRCOAN(CBF) TYPE I TABLE OF OVERALLPOWER LEVEL
BENEFITFOR COANNULARNOZZLE IN DB AS
A FUNCTIONOF (I) THE VELOCITYRATIO
V2/V1 AND (2) LOGIO OF THE RATIO OF
JET VELOCITYTO THE SPEED OF SOUND

JWRCOAN(DIR) TYPE I TABLE OF IO*LOGIOOF NORMALIZED
DIRECTIVITYFUNCTIONFOR COANNULARJETS AS
A FUNCTIONOF (1) DIRECTIVITYANGLE IN
DEGREESAND (2) LOGIO OF THE RATIO OF
THE JET VELOCITYTO THE SPEED OF SOUND

JWRCOAN(MTH) TYPE I TABLE OF FORWARDFLIGHT EFFECT
CORRECTION(JET VELOCITYEXPONENT)AS
A FUNCTIONOF DIRECTIVITYANGLE IN
DEG

SFIELD(FREQ) 1 RECORDMEMBER IN *RS FORMAT CONTAINING
VALUESOF I/3 OCTAVEBAND CENTER
FREQUENCIESIN HZ

SFIELD(THETA) I RECORD MEMBER IN *RS FORMATCONTAINING
VALUESOF POLAR DIRECTIVITYANGLE IN
DEG

SFIELD(PHI) I RECORDMEMBER IN *RS FORMATCONTAINING 'I
VALUESOF AZIMUTHALDIRECTIVITYANGLE
IN DEG

CNLJET(XXXNNN) TYPE I TABLE OF MEAN SQUAREACOUSTIC
PRESSUREDATA AS A FUNCTIONOF (I)
FREQUENCY,(2) DIRECTIVITYANGLE,AND (3) 4
AZIMUTHANGLE
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Dual StreamCoannu]arJet NolseModu3e (CNLJET)

ERRORS
NON-FATAL
I. INSUFFICIENTSPACE IN LDS
2. MEMBER MANAGERERROR OCCURREDON SPECIFIEDUNIT MEMBER
3. USER PARAMETERVALUE OUT OF RANGE - DEFAULTTO BE USED
4. UNABLE TO INTERPOLATESPECIFIEDTABLE
5. SECONDARYJET VELOCITY IS LESS THAN THE PRIMARY

JET VELOCITY
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r 4"8"8 Airframe Noise Module (FNKAFM_)

PURPOSE- TO PREDICTTHE BROADBANDNOISE FOR THE DOMINANT
COMPONENTSOF THE AIRFRAMEBY THE FINK METHOD
REFERENCE- FEDERALAVIATIONADMINISTRATIONREPORT
NO. FAA-RD-77-28,MARCH 1977, AIRFRAMENOISE
PREDICTIONMETHOD,M. R. FINK

AUTHOR - CBF(L03/O0/O0)
MMF(L03/O0/09)

INPUT DEFAULT
USER PARAMETERS ST UNITS
AF - FLAPAREA (RS),M**2 ( FT ** 2 ) 10.
AH - HORIZONTALTAIL AREA (RS), M**2 ( FT ** 2 ) 20.
AV - VERTICALTAIL AREA (RS), M**2 ( FT ** 2 ) 20.

BF FLAP SPAN (RS),M (FT) 5.
BH - HORIZONTALTAIL SPAN (RS),M (FT) 10.
BV - VERTICALTAIL SPAN (RS),M (FT) 10.
BW - WING SPAN (RS),M (FT) 20. i

DELTAF - FLAP SETTING(RS), DEG O. !
DMG - TIRE DIAMETEROF MAIN LANDINGGEAR (RS), i.

M (FT)
DNG - TIRE DIAMETEROF NOSE LANDINGGEAR (RS), I.

M (FT)
LMG - MAIN LANDINGGEAR STRUT LENGTH (RS),M (FT) 3.
LNG - NOSE LANDINGGEAR STRUT LENGTH (RS), M (FT) 3.
CA - AMBIENTSPEEDOF SOUND (RS),M/S (FT/S) 340.294
RHOA - AMBIENTDENSITY (RS), KG/M**3 1.225

(SLUG/FT"* 3) w
MUA - AMBIENTDYNAMICVISCOSITY(RS), 1.7894

KG/(M S) (SLUG/(FTS)) "I0"*-5
RS - DISTANCEFROM SOURCETO OBSERVER (RS), BW

M (FT)
MA - AIRCRAFTMACH NUMBER (RS) .3 i
STIME - SOURCETIME (RS) O. ,l
NWMG - NUMBEROF WHEELS PER MAIN LANDINGGEAR (1) 4

NMG - NUMBEROF MAIN LANDINGGEAR (1) 2
NNG NUMBEROF NOSE LANDINGGEAR (1) I
NS - NUMBEROF SLOTS FOR TRAILINGEvGE FLAPS (1) 3
IPRINT - PRINTEDOUTPUTCODE (1) 3

=0, NO PRINT
=I, INPUT PRINT ONLY
=2, OUTPUTPRINT ONLY
=3, BOTH INPUTAND OUTPUT PRINT
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Airframe Noise Module (FNKAFM)

lOUT - TABLEANDPRINT OUTPUTOPTION(I) 3
= O, NOPRINT BUTGENERATETABLE

FNKAFM(XXXNNN)
=-1, PRINT OUTPUTIN DB UNITS, BUTDO NOT

GENERATETABLEFNKAFM(XXXNNN) I
=-2, PRINT OUTPUTIN DIMENSIONLESSFORM,BUT "',

DONOTGENERATETABLEFNKAFM(XXXNNN)
=-3, BOTHOPTIONS-1 AND-2
= 1, PRINT OUTPUTIN DB UNITS ANDGENERATE

TABLEFNKAFM(XXXNNN)
= 2, PRINT OUTPUTIN DIHENSIONLESSFORMAND

GENERATETABLEFNKAFM(XXXNNN)
= 3, BOTHOPTIONS1 AND2

SCRNNN- INTEGERVALUE,NNN .GT.0 USED TO FORM 001
TABLE UNIT MEMBER FNKAFM(XXXNNN)

DYNCLN - DESCRIPTIONOF AIRCRAFT F
.TRUE., AERODYNAMICALLYCLEAN AIRCRAFT
.FALSE.,NON-AERODYNAMICALLYCLEAN AIRCRAFT

DELTAW - TYPE OF WING PLAN FORM F
.TRUE., DELTA-WINGEDAIRCRAFT
.FALSE.,RECTANGULAR-WINGEDAIRCRAFT

LANDG - LANDINGGEAR POSITION 4HDOWN
4HDOWN,INDICATESLANDINGGEAR IS DOWN
4HUP , INDICATESLANDINGGEAR IS UP

SCRXXX - THREE LETTERCODE XXX USED TO FORM 3HXXX
TABLE UNIT MEMBER NAME FNKAFM(XXXNNN)

IUNIT$- INPUTUNITS FLAG 2HSl
=2HSI, SI UNITS
=7HENGLISH,ENGLISHUNITS

!

( THE NEXT SEVENCODES HAVE THE FOLLOWINGVALUES )
( .FALSE.,DO NOT INCLUDEIN NOISE PREDICTION )
( .TRUE., INCLUDEIN TOTAL PREDICTION )
TEWN - TRAILINGEDGE WING NOISE T
TEHTN - TRAILINGEDGE HORIZONTALTAIL NOISE T

TEVTN - TRAILINGEDGE VERTICALTAIL NOISE T "I
TEFN - TRAILINGEDGE FLAP NOISE F
LESN - LEADINGEDGE SLAT NOISE F
MLGN - MAIN LANDINGGEAR NOISE T
NLGN - NOSE LANDINGGEAR NOISE T

DATA BASE UNIT MEMBERS
(DESCRIBEDUNDER DATA BASE STRUCTURES)
SFIELD(FREQ)
SFIELD(THETA)
SFIELD(PHI)

.1
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,, Airframe Noise Module (FNKAFM)

OUTPUT
USER PARAMETERS
RS - DISTANCEFROM SOURCETO OBSERVER

SYSTEM PARAMETERS
NERR - ERROR FLAG

,TRUE., IMPLIESAN ERROR OCCURREDDURING
MODULE EXECUTION

.FALSE.,NO ERROR ENCOUNTERED
DATA BASE UNIT MEMBERS i
FNKAFM(XXXNNN)- SEE FORMATUNDER DATA BASE STRUCTURES.

NOTE MEMBERNAME XXXNNN IS FORMEDFROM
USER PARAMETERSSCRXXXAND SCRNNN.OUTPUT
OF THIS TABLE IS CONTROLLEDBY USER
PARAMETER,lOUT.

DATA BASE STRUCTURES
SFIELD(FREQ) - i RECORDMEMBER IN *RS FORMATCONTAINING

VALUESOF I/3 OCTAVEBAND CENTER i
FREQUENCIESIN HZ

SFIELD(THETA) - i RECORDMEMBER IN *RS FORMAT CONTAINING
VALUES OF THE POLAR DIRECTIVITYANGLE IN
DEG

SFIELD(PHI) - I RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF THE AZIMUTHALDIRECTIVITYANGLE
IN DEG

FNKAFM(XXXNNN) - TYPE I TABLE CONTAININGMEAN SQUARE
ACOUSTICPRESSUREAS A FUNCTIONOF
(I) FREQUENCY,(2) DIRECTIVITYANGLE,AND
(3) AZIMUTHALANGLE

ERRORS
NON-FATAL
i. INSUFFICIENTLOCAL DYNAMICSTORAGE.
2, MEMBERMANAGERERROR OCCURREDON SPECIFIEDUNIT

MEMBER.
FATAL- NONE ,!

REMARKS
REFERENCES

FINK, M. R., AIRFRAMENOISEPREDICTIONMETHOD,FEDERAL
AVIATIONADMINISTRATIONREPORTNO. FAA-RD-77-28, MARCH
1977.

LDSREQUIREMENTS
LENGTH= ( NFREQ * NTHETA* NPHI) + ( NTHETA* NPHI ) +

NFREQ + NTHETA+ NPHI
WHERE :
NFREQ = NUMBEROF FREQUENCYVALUES
NTHETA = NUMBEROF POLAR DIRECTIVITYANGLES
NPHI = NUMBEROF AZIMUTHALDIRECTIVITYANGLES .:
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.1

Airframe Noise Nodule (FNKAFH).

GD$ REQUIREMENTS
SUFFICIENT ALLOCATIONFOR TABLE FNKAFR(XXXNNN)
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4.8.9 Smith and Bushell Turblne Nolse Module (SMBTUR)_

PURPOSE- TO PREDICTTHE BROADBANDNOISE FOR TflE'VORTEX'
COMPONENTOF AN AXIAL FLOW TURBINEBY THE SMITH AND
BUSHELLMETHOD.
REFERENCE- ASME PAPER69-WA/GT-12,NOVEMBER1969,
TURBINENOISE - ITS SIGNIFICANCEIN THE CIVIL
AIRCRAFTNOISE PROBLEM,J. J. T. SMITH AND
K. W. BUSHELL

INPUT DEFAULT
USER PARAMETERS Sl UNITS
AE - ENGINE REFERENCEAREA (RS),M**2 Pl/4

(FT**2)
AREA - TURBINEINLET CROSS-SECTIONALAREA (RS), I.

RE AE
C - ROTOR BLADE MEAN AXIAL CHORD OF THE LAST I.

STAGE (RS), RE SQRT(AE)
CA - AMBIENTSPEED OF SOUND (RS),M/S (FT/S) 340.294
_A - FUEL-TO-AIRRATIO (RS) O.
HA - ABSOLUTEHUMIDITY(RS), PERCENTMOLE Oo

FRACTION
lOUT - TABLE AND PRINT OUTPUT OPTION (1) 3

O, NO PRINT,BUT GENERATETABLE

SMBTUR(XXXNNN)
-i, PRINT OUTPUT IN DB UNITS,BUT DO

NOT GENERATETABLE SMBTUR(XXXNNN)
-2, PRINT OUTPUT IN DIMENSIONLESSFORM,

BUT DO NOT GENERATETABLE
SMBTUR(XXXNNN)

-3, BOTH OPTIONS
I, PRINT OUTPUT IN DB UNITS AND

GENERATETABLE SMBTUR(XXXNNN)
2, PRINT OUTPUT IN DIMENSIONLESSFORM

AND GENERATETABLE SMBTUR(XXXNNN)
3, BOTH OPTION i AND 2

IPRINT- PRINT FLAG (1) 3
O, NO PRINT DESIRED
I, INPUT PRIN_ ONLY
2, OUTPUT PRINT ONLY
3, BOTH INPUTAND OUTPUT PRINT

IUNITS- INPUT UNITS FLAG 2HSI
2HSl, Sl UNITS
/HENGLISH,ENGLISHUNITS

MA - AIRCRAFTMACH NUMBER (RS) O.
MDOT - CORE MASS FLOW RATE (RS),RE RHOA*CA*AE .2
N ROTATIONALSPEED (RS),RE CA/D .3
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Snllth and Bushe|] ;rurbtne Notse Hodu]e :(SHBTUR)_

NENG - NUMBEROF ENGINES 1
NS - NUMBEROF TURBINESTAGES 1
RHOA - AMBIENTDENSITY(RS), KG/M**3

(SLUG/FT'*3)
RS - DISTANCEFROM SOURCETO PSEUDOOBSERVER 1,225

(RS),M (FT)
SCRNNN - INTEGERVALUE, NNN, .GT.0 USED TO FORM _01

TABLE UNIT MEMBER NAME SMBTUR(XXXNNN)
SCRXXX- THREE LETTERCOl)E,XXX, USED TO FORM 3HXXX

TABLE UNIT MEMBER NAME SMBTUR(XXXNNN)
STIME - SOURCETIME Q.
TSJ - EXIT STATICTEMPERATURE(RS), RE TA 2.

DATA BASE UNIT MEMBERS
(DESCRIBEUUNDER DATA BASE STRUCTURES)
SFIELD(FREQ)
SFIELD(THETA)
SFIELD(PHI)

OUTPUT
USER PARAMETERS
RS - DISTANCEFROM SOURCETO OBSERVER

SYSTEMPARAMETERS
NERR - ERROR FLAG

.TRUE., IMPLIESAN ERROR WAS ENCOUNTERED
DURINGMODULE EXECUTION

.FALSE.,NO ERROR ENCOUNTERED
DATA BASE UNIT MEMBERS
SMBTUR(XXXNNN) SEE FORMATUNDER DATA BASE STRUCTURES. i

NOTE MEMBERNAME XXXNNN IS FORMED FROM
USER PARAMETERSSCRXXXAND SCRNNN. OUTPUT
OF THIS TABLE IS CONTROLLEDBY USER

PARAMETER,lOUT. ,!

DATA BASE STRUCTURES i
SFIELD(FREQ) I RECORD MEMBER IN *RS FORMATCONTAINING

VALUESOF I/3 OCTAVEBAND CENTER I]
FREQUENCIESIN HZ 1

SFIELD(THETA) I RECORDMEMBER IN *RS FORMAT CONTAINING
VALUESOF THE POLAR DIRECTIVITYANGLE IN
DEG

SFIELD(PHI) I RECORDMEMBER IN *RS FORMATCONTAINING
VALUESOF THE AZIMUTHALDIRECTIVITYANGLE
IN DEG

SMBTUR(XXXNNN) TYPE I TABLE CONTAININGMEAN SQUARE
ACOUSTICPRESSUREAS A FUNCTIONOF
(I) FREQUENCY,(2) DIRECTIVITYANGLE, I
AND (3) AZIMUTHALANGLE .!

1
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_nlth and BushelI Turbine Noise Module (SMBTUR)

ERRORS
NON-FATAL
I. INSUFFICIENTLOCAL DYNAMICSTORAGE.
2. MEMBERMANAGERERROR OCCURREDON SPECIFIEDUNIT I

MEMBER.
FATAL - NONE ".

REMARKS
REFERENCES
SMITH,J. J. T., AND BUSHELL,K. W., TURBINENOISE - ITS

SIGNIFICANCEIN THE C:VIL AIRCRAFTNOISE PROBLEM,
ASME PAPER 69-WA/GT-I_,NOVEMBER1969.

LDS REQUIREMENTS
LENGTH= ( NFREQ * NTHETA* NPHI ) + ( NTHETA* NPHI )

+ NFREQ + NTHETA NPHI
WHERE
NFREQ _ NUMBEROF FREQUENCYVALUES
NTHETA = NUMBEROF DIRECTIVITYANGLES
NPHI = NUMBEROF AZIMUTHALANGLES

GDS REQUIREMENTS
SUFFICIENTALLOCATIONFOR TABLE SMBTUR(XXXNNN)



5 ANOPP CONTROL STATEMENT PROCEDURE LIBRARY

5.1 OVeRVIeW

The ANOPP control statement procedure library is a set of A_:OPP data

members containing commonly used sequences of control statem, atR. It Ms

stored on the ANOPP perman(_nt data base as data unit PROCLIB and is avail-

able for use in any ANOPP run. Use of the procedure library enables the

user to save tlm, by reducing the numb-r Qf u.er Rupplied control
statements.

There are four categQrles of procedures contalnnd in the library, They

can be identified by the format of _he member name. The Pour cat, gorles are
as follows,

I. Noise prediction with dimensional In_tss, These procedures take the
input noise prediction parameters, convert the input parameters to the

proper dimensionless form for the noise prediction module, and execute the

module. The member names for these procedures are of the form DXXXXXX,

where D signifies dimensional input and XXXXXX presents the functional mod-

ule name. For example, to execute the Fan Noise Module (HDNFAN) with dimen-

sional inputs, procedure DHDNFAN should be used.

2. Timezdependentnolse prediction. These procedures predict noise for

time-dependent problems with the input data on flight-dynamics and engine-

state tables. First, the appropriate source noise parameters module is

executed to determine the prediction parameters and the number of source

times. Then, the module is executed once for each source time, producing a

set of tables of the source noise as a function of time. The member names

for these procedures are of the form TXXXXXX, where T signifies time depen-

dent and XXXXXX presents the noise prediction functional module. For

example, to execute the Single Stream Circular Jet Noise Module (SGLJET) for

time-dependent predictions, procedure TSGLJET should be used.

3. Mgdu%e-sequencing pr0cedure 9. These procedures execute a series of
functional modules that are normally executed in a fixed order. The

required transfer of data base members and parameters from one module to the

next is handled automatically for the user. The member names for these

procedures are of the form XXXYYY, where XXX is a three-letter code for the

leading functional module and YYY is a three-letter code describing the

function of the procedure. For example, the procedure PROSGL propagates a

single noise source to the observer using the Propagation Module (PRO), the

Noise Levels Module (LEV), and the Effective Noise Module (EFF).

4. Internal library procedures. These procedu-es are used internally

within the library to perform various tasks, particularly name overrides.

They are used from within other procedures and are not called directly by

the user. The member names for these procedures are of the form XYYYYYY,

where X denotes an internal library procedure and YYYYYY is an associated

module name. For example, the procedure DGETUR calls procedure XGETUR to
execute the functional module GETUR.

ANOPP procedures from the library are executed using the CALL CS. As

discussed in section 3.9.2, the CALL CS transfers run processing control to

the library procedure. It allows for name substitutions for the unit mem-
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'i" bers listed as inputs and outputs in section 5.2. The capability for

parameter-name substitution by the user does not exist for the procedure

library.

v As an example of ANOPP procedure usage, a request to produce the atmo

"J sphere and atmospheric absorption tables for a constant, standard-sea-level

, atmosphere using procedure ATMDAT results in the following:

CREATE ATMCON $

UPDATE NEWU=ATMCON SOURCe* $
-ADDR OLDM=IN FORMAT=-4H3RS$ $

: O. 288.15 O. $

END* $

z PARAM IPRINT=3 $

SETSYS JECHO=oFALSE. JLOG =.FALSE. $

' CALL PROCLIB(ATMDAT) ATM=ATMCON $

SETSYS JECHO=•TRUE• JLOG=oTRUE. $

Note the following three aspects of this _xample:

....: I • Since a function of ATMDAT is to provide the SFIELD array, the user

is not required to provide it•

2• _ne SETSYS before the CALL CS eliminates the print caused by the

secondary edit phase and the execution of the procedure member•

3o The input and output members for the procedure are on unit ATMCON

since this name is provided on the CALL CSo

5.2 PROCEDURE DESCRIPTIONS

•. This section contains the prologues which describe the ANOPP procedures

in the library° Each prologue is headed by the name of the procedure it

'_ describes. Figure I shows the format for the prologues.

5-2
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****PROCEDURE- name

' PURPOSE- short descriptionof the procedure(I-2 sentences)
_. AUTHOR- initialsand level number,such as LO1/OO_DO
': INPUT MODULES

USER PARAMETERS

Namel - description- defaultvalue - referencingmodules

_- •

.. Namen - description- defaultvalue - referencingmodules '
MEMBERS AND TABLES MODULES

DATA UNIT(DATAMEMBER)- description referencingmodules
OUTPUT

USER PARAMETERS MODULES

Same as for INPUT

MEMBERSAND TABLES MODULES
Same as for INPUT

LOCAL

USER PARAMETERS MODULES

Same as for INPUT

MEMBERSAND TABLES

Same as for INPUT

FUNCTIONS- descriptionof the basic functionsperformedby the procedurein

the order they are perform.ed.
PROCEDURESCALLED- list of the procedurescalledby this procedure.

CALLINGPROCEDURES- list of other proceduresthat call this procedure.

FigureI.- ANOPP procedureprologueformat.



PROCEDUREPROCLIB( ATMDAT )
i

****PROCEDUREATMDAT

:" PURPOSE- TO GENERATETHE ATMOSPHERICDATA AND ATMOSPHERIC
ABSORPTIONDATA FOR A USER SPECIFIEDTEMPERATURE

.. PROFILE.

AUTHOR - DSW(L03/O0/O0)

, DSW(L03/00/05)

INPUT
USER PARAMETERS MODULES

GRNALT GROUND LEVEL ALTITUDE(M),(FT)(RS) ATM
(DEFAULT=O.)

GRNPRES ATMOSPHERICPRESSUREAT GROUND LEVEL ATM
(N/M**2),(LB/FT**2)(RS) (DEFAULT=
101325.N/M**2)

NALT NUMBEROF ALTITUDESFOR OUTPUT (1) IF,ATM,
(DEFAULT=10) PARAM

DELALT ALTITUDEINCREMENTFOR OUTPUT (M),(FT) ATM
(RS) (DEFAULT=JO0,M)

ATMPRT ATM OUTPUTPRINT OPTION (1) AIM
=0 NO PRINT (DEFAULT)
=1 INPUT PRINTONLY
=2 OUTPUTPRINT ONLY
=3 BOTH INPUT AND OUTPUTPRINT

ABSPRT ABS OUTPUTPRINT OPTION (1) ABS
=O NO PRINT (DEFAULT)
=I INPUTPRINT ONLY
=2 OUTPUT PRINT ONLY
=3 BOTH INPUT AND OUTPUT PRINT

ATMOS ATMOSPHEREOPTION (L) IF,
_.TRUE.- GENERATEATMOSPHERICTABLE PARAM

(DEFAULT)
=.FALSE.-NO TABLE
NOTE: IF ATMOS=.FALSE.AND ABSORP=.TRUE.,

THEN USER MUST PROVIDEATM(TMOD).
ABSORP ATMOSPHERICABSORPTIONOPTION (L) IF,

=.TRUE,- GENERATEATMOSPHERIC PARAM
ABSORPTIONTABLE (DEFAULT)

=.FALSE.-NO TABLE
IUNITS INPUTUNITS OPTION (A) IF,

=2HSI - INPUT IN Sl UNITS (DEFAULT)PARAM
=THENGLISH-INPUT IN ENGLISHUNITS
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PROCEDUREPROCLIB ( ATMDAT )

MEMBERS MODUL_S

. ATM (IN) MULTI-RECORDFORMAT IN 3RS FORMATOF ATM
TEMPEI,ATUREAND HUMIDITYPROFILE:

_' (NOT REQUIREDIF ATMOS=•FALSE•)

.' RECORD WORD DESCRIPTION

*' I FORMAT=3RS
I ALTITUDEABOVE SEA LEVEL
2 TEMPERATURE

-" 3 PERCENTRELATIVEHUMIDITY
2 (SAME AS i)

LAST ENTRY IN PROFILE

SFIELD(FREQ)ONE-RECORDMEMBER IN *RS FORMAT ABS
OF THE VALUESOF FREQUENCYIN HERTZ

OUTPUT
USER PARAMETERS- NONE

MEMBERS MODULES

i_ ATM (TMOD) TYPE 1 DATA TABLE OF ATMOSPHERIC ATM,ABS
DATA AS A FUNCTIONOF ALTITUDE•

" ATM (AAC ) TYPE i DATA TABLE OF ATMOSPHERIC ABS
:: ABSORPTIONDATA AS A FUNCTIONOF
_ ALTITUDEAND FREQUENCY.

LOCAL
USER PARAMETERS MODULES

ABSINT NUMBEROF INTEGRATIONSTEPS =5 ABS
SAE METHOD FOR ABSORPTIONTABLE BASED ON PREDICTION

PROCEDUREUSED (L)
=•TRUE•- FOR PREDICTIONPROCEDURESREQUIRING

SAE ARP 866A ABSORPTION
=•FALSE•-OTHERWISE(DEFAULT)

MEMBERS MODULES

SCRATCH (TABI) TYPE I TABLE OF THE CONTENTS ATM
OF ATM (IN).



" PROCEDUREPROCLIB ( ATMDAT )

FUNCTIONS

I. LOAD SFIELDUNIT IF NOT ASSIGNED,
' 2, SET INPUT PARAMETERSFOR ATM MODULE,

3, EXECUTEATM MODULE,
4, SET INPUT PARAMETERSFOR ABS MODULE.
5, EXECUTEABS MODULE.

MODULESCALLED - ABS ATM

PROCEDURESCALLED- XABS XATM

CALLINGPROCEDURES- NONE
"i
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PROCEDUREPROCLIB( ATMSTD )

****PROCEDUREATMSTD

i PURPOSE- TO LOAD THE STANDARDATMOSPHEREAND STANDARD
ATMOSPHERICABSORPTIONTABLES FROM THE PERMANENTDATA

; BASE.

! AUTHOR - DSW(L03/O0/OO)

_" INPUT - NONE
?'

OUTPUT
: :i. USER PARAMETERS- NONE

: MEMBERS MODULES

ATM (TMOD) TYPE 1 DATA TABLE OF STANDARD LOAD
":. ATMOSPHERICDATA AS A FUNCTIONOF
_ ALTITUDE.

ATM (AAC) TYPE I DATA TABLE OF STANDARD LOAD
ATMOSPHERICABSORPTIONDATA AS A
FUNCTIONOF ALTITUDEAND FREQUENCY

LOCAL
USER PARAMETERS

SAE METHOD FOR ABSORPTIONTABLE BASED ON PREDICTION
PROCEDUREUSED (L)
=.TRUE.- FOR PREDICTIONPROCEDURESREQUIRING

SAE ARP 866A ABSORPTION
=.FALSE.-OTHERWISE(DEFAULT)

MEMBERS- NONE

FUNCTIONS

I. LOAD STANDARDATMOSPHERETABLE
2, LOAD PROPERATMOSPHERICABSORPTIONTABLE

MODULES CALLED- NONE

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- NONE
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, PROCEDUREPROCLIB( DCNLJET)

,_ ****PROCEDUREDCNLJET

PURPOSE- TO ALLOWEXECUTIONOF THE DUALSTREAMCOANNULARJET
NOISEMODULEWITHDIMENSIONALINPUTS. USEFULWHEN
EXECUTIONOFTHE JET NOISE PARAMETERSMODULE IS NOT

': DESIRED.

: AUTHOR - DSW(L03/O0/O0)
DSW(L03/00/05)

• MMF(L03/00/09)

INPUT
USER PARAMETERS MODULES

NENG NUMBEROF ENGINES (1) (DEFAULT=I) CNLJET
: RS DISTANCEFROM NOZZLE EXIT TO OBSERVER, CNLJET

(M),(FT)(MS)(DEFAULT=I.M) IF,PARAM
DELTA ANGLE BETWEENFLIGHT VECTORAND ENGINE CNLJET

INLETAXIS (DEGREES)(MS) (DEFAULT=O.)
,, AI PRIMARYJET AREA (M**2),(FT**2)(MS) CNLJET,PARAM

(DEFAULT=PI/4.M**2) IF,EVALUATE
:- T1 PRIMARYJET TOTAL TEMPERATURE(DEG K), CNLJET,PARAM

(DEG R) (MS) (DEFAULT=288.15DEG K) IF,EVALUATE
: VI PRIMARYJET VELOCITY(M/S),(FT/S)(MS)CNLJET,PARAM

(DEFAULT=340.294M/S) IF,EVALUATE
RH01 PRIMARYJET DENSITY (KG/M**3), CNLJET,PARAM

(SLUG/FT**3)(MS) IF,EVALUATE
.; (DEFAULT=1.225KG/M**3)

GAMMAI RATIO OF SPECIFICHEATS FOR PRIMARY CNLJET
JET (MS) (DEFAULT=I.4)

A2 SECONDARYJET AREA (M**2),(FT**2)(MS) CNLJET,PAP_M
(DEFAULT=O.) IF,EVALUk,E

DH2 SECONDARYJET HYDRAULICDIAMETER(M), CNLJET,PARAM
(FT) (RS) (DEFAULT=SQRT(PI/4.)M) IF,EVALUATE

T2 SECONDARYJET TOTAL TEMPERATURE CNLJET,PARAM
DEG K),(DEGR) (MS) IF,EVALUATE
DEFAULT=288.15DEG K)

• V2 SECONDARYJET VELOCITY(M/S),(FT/S) CNLJET,PARAM
: (MS) (DEFAULT=O.) IF,EVALUATE
:" RH02 SECONDARYJET DENSITY (KG/M**3), CNLJET,PARAM
;. (SLUGS/FT**3)(MS) IF,EVALUATE

(DEFAULT=I.225KG/M**3)
' GAMMA2 RATIO OF SPECIFICHEATS FOR SECONDARY CNLJET

JET (MS) (DEFAULT=I.4)
CA AMBIENTSPEED OF SOUND (M/S),(FT/S) CNLJET,PARAM

(MS) (DEFAULT=340.294M/S) IF,EVALUATE
RHOA AMBIENTDENSITY (KG/M**3),(SLUG/FT**3)CNLJET,PARAM

: (MS) (DEFAULT=l.225KG/M**3) IF,CVALUATE
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PROCEDUREPROCLIB( DCNLJET)

i

TA AMBIENTTEMPERATURE(DEG K),(DEGR) IF,PARAM
(RS) (DEFAULT=288.15DEG K) EVALUATE

VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) IF,PARAM
(DEFAULT=O,) EVALUATE

STIME SOURCETIME AT WHICH NOISE IS CALCULATED CNLJET
(S) (RS) (DEFAULT=O.)

: SCRXXX THREE LETTER ID USED TO FORM TABLE NAME CNLJET
CNLJET(XXXNNN)(A) (DEFAULT=3HXXX)

SCRNNN VALUE USED TO FORM TABLE NAME CNLJET
CNLJET(XXXNNN)(1) (DEFAULT=l)

lOUT OUTPUT CODE FOR TABLE AND PRINTEDOUTPUT CNLJET
_ (1) (DEFAULT=3)

0 - NO PRINT BUT GENERATECNLJET(XXXNNN}.
-I - OL'TPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BU; NO TABLE.
-3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
1 - OUTPUTPRINT IN DB AND GENERATE

CNLJET(XXXNNN).
2 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND GENERATECNLJET(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB AND GENERATECNLJET(XXXNNN).
IPRINT OUTPUT PRINT CODE (1) (DEFAULT=3) CNLJET

0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUTPRINT

IUNITS UNIT OPTIONCODE (A) (DFFAULT=2HSI) IF,PARAM,
2HSI - Sl UNITS CNLJET
7HENGLISH- ENGLISHUNITS

MEMBERS MODULES

SFIELD (FREQ) - ONE RECORD MEMBEROF THE VALUES CNLJET
OF FREQUENCYIN HERTZ.

SFIELD (THETA)- ONE RECORD MEMBEROF THE VALUES CNLJET
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD (PHI ) - ONE RECORDMEMBER OF THE VALUES CNLJET
; OF AZIMUTHALDIRECTIVITYANGLE

IN DEGREES.
. JWRCOAN(OM ) - TYPE I DATA TABLE OF THE JET CNLJET

VARIABLEDENSITYEXPONENT.
.. JWRCOAN(PDF ) - TYPE I DATA TABLE OF THE POWER CNLJET

DEVIATIONFACTOR.
JWRCOAN(SI ) - TYPE I DATA TABLE OF THE PEAK CNLJET

STROUHALNUMBERFOR THE FIRST
SPECTRUMCOMPONENT.
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PROCEDUREPROCLIB( DCNLJET)

JWRCOAN(S2 ) - TYPE1 DATATABLEOF THE PEAK CNLJET
"_" STROUHALNUMBER FOR THE SECOND

SPECTRUMCOMPONENT,
JWRCOAN(NSF ) - TYPE I DATA TABLE OF THE CNLJET

NORMALIZEDSPECTRUMFUNCTION,

JWRCOAN(ALPHA)- TYPE I DATA TABLE OF THE RATIO CNLJET
OF THE SECONDCOMPONENTSPECTRAL

_ PEAKTO THE FIRSTCOMPONENT
SPECTRALPEAK.

JWRCOAN(CBF ) - TYPE I DATA TABLE OF THE CNLJET
COANNULARBENEFITFACTOR.

JWRCOAN(DIR ) - TYPE I DATA TABLE OF THE CNLJET
NORMALIZEDDIRECTIVITYFUNCTION.

JWRCOAN(MTH ) - TYPE I DATA TABLE OF THE CNLJET
FORWARDVELOCITYINDEX.

OUTPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) CNLJET
(RS)

CNLERR ERROR PARAMETER(1) CNLJET
0 - NO ERRORSENCOUNTERED
I - MEMBERMANAGERERROR OCCURREDON OPEN.
2 - INSUFFICIENTLDS AVAILABLE.
3 - MEMBERMANAGERERROR OCCURREDON READ.
4 - AT LEAST ONE USER PARAMETERHAS AN

INVALIDVALUE.

5 - UNABLETO BUILD TABLE CNLJET(XXXNNN).
6 - AN INVALIDVALUE WAS CALCULATEDDURING

EXECUTION.

MEMBERS MODULES

CNLJET(XXXNNN)- TYPE I DATA TABLE OF THE CNLJET
MEAN-SQUAREACOUSTICPRESSURE.

LOCAL
USER PARAMETERS MODULES

MA AIRCRAFTMACH NUMBER (RS) CNLJET,
EVALUATE

AE ENGINEREFERENCEAREA (M**2),(FT**2) PARAM,CNLJET
(RS) EVALUATE

TEMP 9 ELEMENTPARAMETERFOR SAVING INPUT PARAMD
VALUES (RS) EVALUAIE

MEMBERS- NONE
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PROCEDUREPROCLIB( DCNLJET)

FUNCTIONS

1. LOADSFIELD ANDJWRCOANDATAUNITS IF NOTASSIGNED,
2. INITIALIZEDEFAULTV_LUESOF USER PARAMETERSIF NOT

DEFINED.
3, COMPUTEDIMENSIONLESSINPUTSlO MODULFCNLJET,
4. EXECUTEMODULE CNLJET,

MODULESCALLED- CNLJET

PROCEDURESCALLED- XCNLJET

" CALLINGPROCEDURES- NONE
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" PROCEDUREPROCLIB( DFNKAFM)

****PROCEI)UREDFNKAFM

'_ PURPOSE- TO ALLOW EXECUTIONOF THE AIRFRAMENOISE MODULEWITH
DIMENSIONALINPUTS. USEFULWHEN EXECUTIONOF THE
AIRFRAMENOISE PARAMETERSMODULE IS NOT DESIRED.

; AUTHOR - DSW(L03/0OIO0)
DSW(L03/OO/05)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

AF FLAP AREA (M**2),(FT**2)(RS) FNKAFM
(DEFAULT=tO.M**2)

AH HORIZONTALTAIL AREA (M**2),(FT**2)(RS) FNKAFM
(DEFAULT=20.M**2)

AV VERTICALTAIL AREA (M**2),(FT**2)(RS) FNKAFM
(DEFAULT=20.M**2)

AW WING AREA (M**2),(FT**2)(RS) FNKAFM
(DEFAULT=tO0.M**2)

BF FLAP SPAN (M),(FT)(RS) (DEFAULf=5.M) FNKAFM
BH HORIZONTALTAIL SPAN (M),(FT)(RS) FNKAFM

(DEFAULT=IO.M)
BV VERTICALTAIL SPAN (M),(FT)(RS) FNKAFM

(DEFAULT=tO.M)
BW WING SPAN (M),(FT)(RS) (DEFAULT=20.M) FNKAFM
DELTAF FLAP SETTING(DEG) (RS) (DEFAULT=O.) FNKAFM
DMG TIRE DIAMETEROF MAIN LANDINGGEAR (M), FNKAFM

(FT) (RS) (DEFAULT=I.M)
DNG TIRE DIAMETEROF NOSE LANDINGGEAR (M), FNKAFM

(FT) (RS) (DEFAULT=I.M)
LMG MAIN LANDINGGEAR STRUT LENGTH (M),(FT) FNKAFM

(RS) (DEFAULT=3.M)
LNG NOSE LANDINGGEAR STRUT LENGTH (M),(FT) FNKAFM

(RS) (DEFAULT=3.M)
CA AMBIENTSPEED OF SOUND (M/S),(FT/S) PARAM,FNKAFM

(RS) (DEFAULT=340.294M/S) IF,EVALUATE
RHOA AMBIENTDENSITY(KG/M**3),(SLUG/FT**3) FNKAFM

(RS) (DEFAULT=I.225KG/M**3)
MUA AMBIENTDYNAMICVISCOSITY(KG/(MS)), FNKAFM

($LUGI(FTS)) (RS)
(DEFAULT=I./894E-5KG/(M S))

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT)IF,PARAM,
(DEFAULT=I.M) FNKAFM

VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) PARAM,FNKAFM
(DEFAULT=tOO.M/S) IF,EVALUATE

STIME SOURCETIME AT WHICH NOISE IS EVALUATED FNKAFM
(S) (RS) (DEFAULT=O.S)
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PROCEDUREPROCLIB( DFNKAFM)

NWMG NUMBEROF WHEELSPER MAIN LANDINGGEAR FNKAFM
(1) (DEFAULTs4)

NWNG NUMBEROF WHEELSPER NOSE LANDINGGEAR FNKAFM
(1) (DEFAULT=2)

NMG NUMBEROF MAIN LANDINGGEAR (1) FNKAFM
(DEFAULT=2)

NNG NUMBEROF NOSE LANDINGGEAR (1) FNKAFM
(DEFAULT=I)

NS NUMBEROF SLOTS FOR TRAILINGEDGE FLAPS FNKAFM
(1) (DEFAULT=3)

IPRINT OUTPUT PRINT CODE (1) (DEFAULT=3) FNKAFM
O - NO PRINT
I - INPUTPRINT ONI,Y
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

lOUT OUTPUTCODE FOR TABLE AND PRINTEDOUTPUT FNKAFM
(1) (DEFAULT=3)
O - NO PRINT BUT GENERATEFNKAFM(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE
-2 - OUTPUT PRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
I - OUTPUTPRINT IN DB AND GENERAIE

FNKAFM(XXXNNN).
2 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND GENERATEFNKAFM(XXXNNN).
3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB AND GENERATEFNKAFM(XXXNNN).
SCRNNN VALUE USED TO FORM TABLE NAffE FNKAFM

FNKAFM(XXXNNN)(1) (DEFAULT=I)
SCRXXX THREE LETTER ID USED TO FORM "_ABLEHAME FNKAFM

FNKAFM(XXXNNN)(A) (DEFAULT=3FXXX)
DYNCLN DESCRIPTIONOF AIRCRAFT (L) FNKAFM

(DEFAULT=.FALSE,)
.TRUE. - AERODYNAMICALLYCLEAN _IRCRAFT
.FALSE.- NON-AERODYNAMICALLYCLEAN

AIRCRAFT

DELTAW TYPE OF WING PLANFORM(L) FNKAFM
(DEFAULT=.FALSE.)
.TRUE. - DELTA-WINGEDAIRCRAFT
.FALSE.- RECTANGULAR-WINGEDAIRCRAFT

LANDG LANDINGGEAR POSITION(A) (DEFAULT=4HDOWN)FNKAFM
4HDOWN- GEAR DOWN
4HUP - GEAR UP

IUNITS UNIT OPTIONCODE (A) (DEFAULT=2HSI) FNKAFM
2HSI - ST UNITS
7HENGLISH- ENGLISHUNITS
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PROCEDUREPROCLIB( DFNKAFM )

THE NEXT SEVEN PARAMETERSHAVE THE FOLLOWINGVALUES)
.TRUE. - INCLUDEIN TOTAL PREDICTION
.FALSE.- DO NOT INCLUDE

TEWN TRAILINGEDGE WING NOISE (L) FNKAFM
(DEFAULTs.TRUE.)

TEHTN TRAILINGEDGE HORIZONTALTAIL NOISE (L) FNKAFM
(DEFAULT=.TRUE.)

TEVTN TRAILINGEDGE VERTICALTAIL NOISE (L) FNKAFM
(DEFAULT=.TRUE.)

TEFN TRAILINGEDGE FLAP NOISE (L) FNKAFM
(DEFAULT=.FALSE.)

LESN LEADINGEDGE SLAT NOISE (L) FNKAFM
(DEFAULT=.FALSE.)

MLGN MAIN LANDINGGEAR NOISE (L) FNKAFM
(DEFAULT=.TRUE.)

NLGN NOSE LANDINGGEAR NOISE (L) FNKAFM
(DEFAULT=.TRUE.)

MEMBERS MODULES

SFIELD(FREQ) - ONE RECORDMEMBEROF THE VALUES FNKAFM
OF FREQUENCYIN HERTZ.

SFIELD(THETA)- ONE RECORDMEMBER OF THE VALUES FNKAFM
OF POLAR DIRECTIVITYANGLE IN !
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES FNKAFM
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULES

RS DISTANCEFKOM SOURCETO OBSERVER (M),(FT) FNKAFM
(RS)

MEMBERS MODI:LES

FNKAFM(XXXNNN)- TYPE i DATA TABLE OF THE FNKAFM
MEAN-SQUAREACOUSTICPRESSURE.

LOCAL
USER PARAMETERS MODULES

MA AIRCRAFTMACH NUMBER (RS) FNKAFM,
EVALUATE

MEMBERS- NONE
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_- PROCEDUREPROCLIB( DFNKAFM)
} 'W

:=° FUNCTIONS

':' I, LOAD SFIELDDATA UNIT IF NOT ASSIGNED,
2, INITIALIZE DEFAULTVALUESOF USER PARAMETERSIF NOT

. DEFINED,
3, COMPUTEDIMENSIONLESSINPUT TO MODULE FNKAFM,

. 4, EXECUTEMODULEFNKAFM,

MODULESCALLED- FNKAFM

.' PROCEDURESCALLED- XFNKAFM

CALLINGPROCEDURES- NONE

;_.

t

_'_
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PROCEDUREPROCLIB( DGECOR )

****PROCEDUREDGECOR

PURPOSE- TO ALLOW EXECUTIONOF THE COMBUSTIONNOISE MODULE
WITH DIMENSIONALINPUTS. USEFULWHEN EXECUTIONOF
THE CORE NOISE PARAMETERSMODULE IS NOT DESIRED.

AUTHOR - DSW(L03/O0/O0)
MMF(L03/O0/09)

INPUT
USER PARAMETERS MODULES

NENG NUMBEROF ENGINES(1) (DEFAULT=I) GECOR
RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) GECOR

(RS) (DEFAULT=I.M) IF,PARAM
A COMBUSTORENTRANCEAREA (M**2),(FT**2)IF,EVALUATE

(RS) (DEFAULT=PI/4.M**2) PARAM,GECOR
MDOT COj ;TOR ENTRANCEMASS FLOW RATE IF,EVALUATE

(K_),(SLUG/S) (RS) (DEFAULT=65KG/S) PARAM,GECOR
VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) IF,EVALUATE

(DEFAULT=O.) PARAM,GECOR
PI COMBUSTORENTRANCETOTAL PRESSURE IF,EVALUATE

(N/M**2),(LB/FT**2)(RS) PARAM,GECOR
(DEFAULT=t01325.N/M**2)

TI COMBUSIORENTRANCETOTAL TEMPERATURE IF,EVALUATE
DEG K),(DEGR) (RS) PARAM,GECOR
DEFAULT=288.15DEG K)

TJ COMBUSTOREXIT TOTAL TEMPERATURE IF,EVALUATE
(DEG K),(DEGR) (RS) PARAM,GECOR
(DEFAULT=576.30DEG K)

TDDELT DESIGN TURBINETEMPERATURERISE IF,EVALUATE
(DEG K),(DEGR) (RS) PARAM,GECOR
(DEFAULT=144.07DEG K)

CA AMBIENTSPEED OF SOUND (M/S),(FT/S) IF,EVALUATE
(RS) (DEFAULT=340.294M/S) PARAM,GECOR

PA AMBIENTPRESSURE(N/M**2),(LB/FT**2) IF,PARAM,
(RS) (DEFAULT=t01325.N/M**2) EVALUATE

TA AMBIENTTEMPERATURE(DEG K),(DEGR) IF,PARAM,
(RS) (DEFAULT=288.15DEG K) EVALUATE

RHOA AMBIENTDENSITY(KG/M**3),(SLUG/FT**3)IF,EVALUATE
(RS) (DEFAULT=I.225KG/M**3) PARAM,GECOR

SLIME SOURCETIME AT WHICH NOISE IS COMPUTED GECOR
(S) (RS) (DEFAULT=O.)

SCRXXX THREE LETTER ID USED TO FORM TABLE NAME GECOR
GECOR(XXXNNN).(A) (DEFAULT=3HXXX)

SCRNNN VALUE USED TO FORM TABLE NAME GECOR
GECOR(XXXNNN)(1) (DEFAULT=I)
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PROCEDUREPROCLIB( DGECOR )

lOUT OUTPUT CODE FOR TABLE AND PRINTEDOUTPUT
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATEGECOR(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
I - OUTPUTPRINT IN DB AND GENERATE

GECOR(XXXNNN).
2 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND GENERATEGECOR(XXXNNN).
3 - OUTPUTPRINT IN DII4ENSIONLESSFORM

AND DB AND GENERATEGECOR(XXXNNN).
IPRINT OUTPUT PRINT CODE (1) (DEFAULT=3) GECOR

0 - NO PRINT
1 - INPUTPRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

IUNITS UNIT OPTIONCODE (A) (DEFAULT=2HSI) GECOR
2HSI - ST UNITS
7HENGLISH- ENGLISHUNITS

MEMBERS MODULES

SFIELD(FREQ ) - ONE RECORD MEMBEROF THE VALUES GECOR
OF FREQUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORDMEMBER OF THE VALUES GECOR
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES GECOR
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULES

RS RADIALDISTANCEFROM SOURCETO OBSERVER GECOR
(M),(FT)(RS)

GECERR ERROR PARAMETER(1) GECOR
0 - NO ERRORSENCOUNTERED.
1 - MEMBERMANAGERERROR OCCURREDON OPEN.
2 - INSUFFICIENTLDS AVAILABLE.
3 - MEMBERMANAGERERROR OCCURREDON READ.
4 - AT LEAST ONE USER PARAMETERHAS AN

INVALIDVALUE.
5 - UNABLETO BUILD TABLE GECOR(XXXNNN).
6 - AN INVALIDVALUEWAS CALCULATED

DURINGEXECUTION.
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PROCEDUREPROCLIB( DGECOR)

MEMBERS MODULES

GECOR (XXXNNN)- TYPE I DATA TABLE OF THE GECOR
MEAN-SQUAREACOUSTICPRESSURE.

LOCAL

USER PARAMETERS MODULES

MA AIRCRAFTMACH NUMBER (RS) EVALUATE,
GECOR

TEMP 6 ELEMENTPARAMETERFOR SAVING INPUT PARAM,
VALUES (RS) EVALUATE

AE ENGINE REFERENCEAREA (M**2),(FT**2) PARAM,GECOR,
(RS) EVALUATE

MEMBERS- NONE

FUNCTIONS

1. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. INITIALIZEDEFAULTVALUESOF USER PARAMETERSIF NOT

DEFINED.
3. COMPUTEDIMENSIONLESSINPUTSTO MODULEGECOR.
4. EXECUTEMODULEGECOR.

MODULESCALLED- GECOR

PROCEDURESCALLED- XGECOR

CALLINGPROCEDURES- NONE

5-18

q _ p

I , _ :;4' ,, ' ' , :'_'_-' ' ' " , ' _ .... " _': "
.. -o . . , ,,, , _,, ,: >- ,,, :.,:.j. :_:t_,:t___.__._

O0000003-TSB04



PROCEDUREPROCLIB( DGETUR )

****PROCEDUREDGETUR

PURPOSE- TO ALLOW EXECUTIONOF THE TURBINENOISE MODULEWITH
DT_'_'r'gNALINPUTS. USEFULWHEN EXECUTIONOF THE
JE; =SE PARAMETERSMODULE IS NOT DESIRED.

AUTHOR - DSW(LO3iqO/OO)
WKB(L03/OO/Ol)
MMF(LO3/O0/09)

INPUT
USER PARAMETERS MODULES

NENG NUMBEROF ENGINES (I) (DEFAULT=I) GETUR
RS DISTANCEFROM SOURCE TO OBSERVER, GETUR

(M),(FT)(RS) (DEFAULT=I.M) IF,PARAM
AREA TURBINEINLETCROSS-SECTIONALAREA GETUR,PARAM

(M**2),(FT**2)(RS) IF,EVALUATE
(DEFAULT=PI/4.M**2)

F FUEL-TO-AIRRATIO (RS) (DEFAULT=O.) GETUR
HA ABSOLUTEHUMIDITY,PERCENTMOLE FRACTION GETUR

(RS) (DEFAULT=O.)
NBLADE NUMBEROF ROTOR BLADES (1) (DEFAULT=20) GETUR
D TURBINEROTOR DIAMETER(M),(FT)(RS) GETUR,PARAM

(DEFAULT=SQRT(PI/4.)M) IF,EVALU,_TE
VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) IF,PARAM

(DEFAULT=O.) EVALUATE
ROTSPD ROTATIONALSPEED (RAD/S)(RS) GETUR,PARAM

(DEFAULT=ItS.2RAD/S) IF,EVALUATE
TTI ENTRANCETOTAL TEMPERATURE(DEG K), GETUR,PARAM

(DEG R) (RS) (DEFAULT=1152.6DEG K) IF,EVALUATE
TSJ EXIT STATICTEMPERATURE(DEG K), GETUR,PARAM

(DEG R) (RS) (DEFAULT=288.15DEG K) IF,EVALUATE
CA AMBIENTSPEED OF SOUND (M/S),(FT/S) GETUR,PARAM

(RS) (DEFAULT=340.294M/S) IF,EVALUATE
RHOA AMBIENTDENSITY (KG/M**3),(SLUG/FT**3)GETUR,PARAM

(RS) (DEFAULT=I.225KG/M**3) IF,EVALUATE
TA AMBIENTTEMPERATURE(DEG K),(DEGR) IF,PARAM

(RS) (DEFAULT=288.15) EVALUATE
SCRXXX THREE LETTER ID USED TO FORM TABLE NAME GETUR

GETUR(XXXNNN)(A) (DEFAULT=3HXXX)
SCRNNN VALUEUSED TO FORM TABLE NAME GETUR

GETUR(XXXNNN)(1) (DEFAULT=I)
BROAD BROADBANDNOI3E OPTION (L) GETUR

.TRUE. COMPUTEBROADBANDNOISE (DEFAULT)

.FALSE.DO NOT COMPUTE
PURE PURE TONE OPTION (L) GETUR

.tRUE. COMPUTEPURE TONES (DEFAULT)

.FALSE.DO NOT COMPUTE
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PROCEDUREPROCLIB( DGETUR )

lOUT OUTPUT CODE FOR TABLE AND PRINTEDOUTPUT GETUR
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATEGETUR(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM "'_J

BUT NO TABLE. 1
-3 - OUTPUT PRINT IN DIMENSIONLESSFORM _

AND DB BUT NO TABLE.
1 - OUTPUT PRINT IN DB AND GENERATE

GETUR(XXXNNN).
2 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND GENERATEGETUR(XXXNNN).

3 - OUTPUT PRINT IN DIMENSIONLESSFORM i
AND DB AND GENERATEGETUR(XXXNNN).

IPRINT OUTPUTPRINT CODE (I) (DEFAULT-=-3) GETUR
O - NOPRINT 1
i - INPUTPRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

IUNITS UNIT OPTIONCODE (A) (DEFAULT=ZHSI) IF,GETUR,
2HSI - ST UNITS PARAM
7HENGLISH- ENGLISHUNITS

MEMBERS MODULES

SFIELD(FREQ) - ONE RECORDMEMBEROF THE VALUES GETUR
OF FREQUENCYIN HERTZ,

SFIELD(THETA)- ONE RECORDMEMBEROF THE VALUES GETUR
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES GETUR
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) GETUR
(RS)

GETERR ERROR PARAMETER(1) GETUR
0 - NO ERRORSENCOUNTERED.
I - MEMBERMANAGERERROR OCCURREDON OPEN.
2 - INSUFFICIENTLDS AVAILABLE.
3 - MEMBERMANAGERERROR OCCURREDON READ.
4 - AT LEAST ONE USER PARAMETERHAS AN

INVALIDVALUE.
5 - UNABLE TO BUILD TABLE GETUR(XXXNNN).
6 - AN INVALIDVALUE WAS CALCULATEDDURING

EXECUTION.
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. PROCEDUREPROCLIB( DGETUR )

MEMBERS MODULES

GETUR(XXXNNN)- TYPE I DATA TABLE OF THE GETUR
MEAN-SQUAREACOUSTICPRESSURE. ....,.;

LOCAL
USER PARAMETERS MODULES

MA AIRCRAFTMACH NUMBER (RS) GETUR,
EVALUATE

AE ENGINE REFERENCEAREA (M**2),(FT**2) PARAM,GETUR,
(RS) EVALUATE

TEMP 5 ELEMENTPARAMETERFOR SAVING INPUT PARAM,
VALUES (RS) EVALUATE

MEMBERS- NONE

FUNCTIONS

1. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. INITIALIZEDEFAULTVALUESOF USER PARAMETERSIF NOT

DEFINED.
3. COMPUTEDIMENSIONLESSINPUTSTO MODULEGETUR.
4. EXECUTEMODULEGETUR.

MODULESCALLED- GETUR

PROCEDURESCALLED- XGETUR

CALLINGPROCEDURES- NONE
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PROCEDUREPROCLIB ( DHDNFAN )

****PROCEDUREDHDNFAN

PURPOSE- TO ALLOWEXECUTIONOF THE FAN NOISE MODULE WITH
DIMENSIONALINPUTS. USEFUL WHEN EXECUTIONOF THE
FAN NOISE PARAMETERSMODULE IS NOT DESIRED.

AUTHOR - DSW(LO3/O0/O0)
WKB(L03/O0/Ol)
MMF(LO3/OO/O9)

INPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) HDNFAN,
(RS) (DEFAULT=I.M) IF,PARAM

AFAN FAN INLET CROSS-SECTIONALAREA HDNFAN,PARAM,
(M),(FT)(RS) (DEFAULT=I.M**2) IF,EVALUATE

DIAM FAN ROTOR DIAMETER(M),(FT)(RS) HDNFAN,PARAM,
(DEFAULT=I.M) IF,EVALUATE

MD FAN ROTOR RELATIVETIP MACH NUMBERAT HDNFAN
DESIGN POINT (RS) (DEFAULT=I.)

RSS ROTOR-STATORSPACING(M),(FT)(RS) HDNFAN,PARAM,
(DEFAULT=O.01M) IF,EVALUATE

CH HEAN ROTOR BLADE CHORD (M),(FT)(RS) EVALUATE,
(DEFAULT=O.01M) IF,PARAM

MDOT MASS FLOW RATE (KG/S),($LUG/S)(RS) HDNFAN,PARAM,
(DEFAULT=SOKG/S) IF,EVALUATE

VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) EVALUATE,
(DEFAULT=0.) IF,PARAM

N ROTATIONALSPEED (HZ) (RS) HDNFAN,PARAM,
(DEFAULT=tO0.) IF,EVALUATE

DELTAT TOTAL TEMPERATURERISE ACROSSFAN HDNFAN,PARAM,

DEG K),(DEGR) (RS) IF,EVALUATE
DEFAULT=60DEG K)

CA AMBIENTSPEED OF SOUND (M/S),(FT/S) EVALUATE,
(RS) (DEFAULT=340.294M/S) IF,PARAM

RHOA AMBIENTDENSITY(KG/M**3),(SLUG/FT**3) EVALUATE,
(DEFAULT=I.225KG/M**3) IF,PARAM

TA AMBIENTTEMPERATURE(DEG K),(DEGR) (RS) EVALUATE,
(DEFAULT=288.15DEG K) IF,PARAM

NBANDS NUMBEROF 1/3 OCTAVEBANDS FOR TONE HDNFAN
FREQUENCYSHIFT (1) (DEFAULT=O)

NENG NUMBEROF ENGINES (1) (DEFAULT=I) HDNFAN

NB NUMBEROF ROTOR BLADES {!i (DEFAULT=20) HDNFAN
NV NUMBEROF STATORVANES (DEFAULT=50) HDNFAN
IGV INLETGUIDE VANE INDEX (DEFAULT=I) HDNFAN

I - FOR A FAN WITHOUTIGV'S
2 - FOR A FAN WITH IGV'S
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PROCEDUREPRQCLIB( DHDNFAN)

DIS INLET FLOWDISTORTIONINDEX(I) HDNFAN
I - NO INLET FLOW DISTORTION(DEFAULT)
2 - INLETFLOW DISTORTED

lOUT OUTPUTCODE FOR TABLE AND PRINTEDOUTPUT HDNFAN

(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATEHDNFAN(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
1 - OUTPUTPRINT IN DB AND GENERATE

HDNFAN(XXXNNN).
2 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND GENERATEHDNFAN(XXXNNN).
3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB AN GENERATEHDNFAN(XXXNNN).
IPRINT OUTPUTPRINT CODE (1) (DEFAULT=3) HDNFAN

0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

STIME SOURCE TIME AT WHICH NOISE IS CALCULATED HDNFAN
(S) (RS) (DEFAULT=O.)

SCRXXX THREE LETTER ID USED TO FORM TABLE NAME HDNFAN
HDNFAN(XXXNNN)(A) (DEFAULT=3HXXX)

SCRNNN VALUE USED TO FORM TABLE NAME HDNFAN
HDNFAN(XXXNNN)(1) (DEFAULT=I)

IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) HDNFAN
2HSI - ST UNITS
7HENGLISH- ENGLISHUNITS

(THE NEXT SIX PARAMETERSHAVE THE FOLLOWINGVALUES (L))
( .TRUE. - INCLUDEIN TOTAL PREDICTION(DEFAULT))
( .FALSE.- DO NOT INCLUDE )

INRS INLET ROTOR STATOR INTERACTIONTONES HDNFAN
INCT COMBINATIONTONE NOISE HDNFAN
INDIS INLET FLOW DISTORTIONTONES HDNFAN
INBB INLET BROADBANDNOISE HDNFAN
IDRS DISCHARGEROTOR-STATORINTERACTIONTONES HDNFAN
IDBB DISCHARGEBROADBANDNOISE HDNFAN

MEMBERS MODULES

SFIELD(FREQ) - ONE RECORD MEMBEROF THE VALUES HDNFAN
OF FREQUENCYIN HERTZ.

SFIELD(THETA)- ONE RECORD MEMBEROF THE VALUES HDNFAN
OF POLAR DIRECTIVITYANGLE IN
DEGREES,
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PROCEDUREPROCLIB( DHDNFAN)

SFIELD(PHI ) - ONE RECORDMEMBER OF THE VALUES HDNFAN
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) HDNFAN
(RS)

MEMBERS MODULES

HDNFAN(XXXNNN)- TYPE ONE DATA TABLE OF THE HDNFAN
MEAN-SQUAREACOUSTICPRESSURE

LOCAL
USER PARAMETERS MODULES

MA AIRCRAFTMACH NUMBER (RS) EVALUATE,
HDNFAN

AE ENGINE REFERENCEAREA (M**2),(FT**2)PARAM,HDNFAN,
(RS) EVALUATE

TEMP 6 ELEMENTPARAMETERFOR SAVING INPUT PARAM,
VALUES (RS) EVALUATE

MEMBERS- NONE

FUNCTIONS

I. LOAD SFIELDUNIT IF NOT ASSIGNED.
2. INITIALIZEDEFAULTVALUES OF USER PARAMETERSIF NOT

DEFINED.
3. COMPUTEDIMENSIONLESSINPUTSTO MODULE HDNFAN.
4. EXECUTEMODULE HDNFAN.

MODULESCALLED- HDNFAN

PROCEDURESCALLED- XHDNFAN

CALLINGPROCEDURES- NONE
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PROCEDUREPROCLIB( DSAESHK)
w

****PROCEDUREDSAESHK

PURPOSE- TO ALLOW EXECUTIONOF THE CIRCULARJET SHOCK CELL
NOISE MODULEWITH DIMENSIONALINPU(S. USEFUL WHEN
EXECUTIONOF THE JET NOISE PARAMETERSMODULE IS NOT
DESIRED.

AUTHOR - DSW(L03/O0/OO)
MMF(LO3/O0/O9)

INPUT
USER PARAMETERS MODULES

AJ AREA OF THE JET (M**2),(FT**2)(RS) SAESHK,PARAM,
{DEFAULT=PI/4.M**2) IF,EVALUATE

VJ FULLY EXPANDEDJET VELOCITY(M/S), SAESHK,PARAM,
(FT/S) (RS) (DEFAULT=340.294M/S) IF,EVALUATE

RHOJ FULLY EXPANDEDJET DENSITY (KG/M**3),SAESHK,PARAM,
(SLUG/FT**3)(RS) IF,EVALUATE
(DEFAULT=O.6125KG/M**3)

TJ JET TOTAL TEMPERATURE(DEGK),(DEGR) SAESHK,PARAM,
(RS) (DEFAULT=288.15DEG K) IF,EVALUATE

CA AMBIENTSPEED OF SOUND (M/S),(FT/S) SAESHK,PARAM,
(RS) (DEFAULT=340.294M/S) IF,EVALUATE

RHOA AMBIENTDENSITY (KG/M**3),(SLUG/FT**3)SAESHK,PARAM,
(RS) (DEFAULT=1.225KG/M**3) IF,EVALUATE

TA AMBIENTTEMPERATURE(DEG K),(OEGR) EVALUATE,
(RS) (DEFAULT=288.15DEG K) IF,PARAM

RS RADIAL DISTANCEFROM NOZZLEEXIT TO SAESHK,
OBSERVER(M),(FT)(RS) (DEFAULT=I.M) IF,PARAM

VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) EVALUATE,
(DEFAULT=O.) IF,PARAM

NSHK NUMBEROF SHOCKS (1) (DEFAULT=8) SAESHK
DELTA ANGLE BETWEENFLIGHTVECTORAND ENGINE SAESHK

INLETAXIS (DEG) (RS) (DEFAULT=O.)
NENG NUMBEROF ENGINES(1) (DEFAULT=I) SAESHK
SCRXXX THREE LETTER ID USED TO FORM TABLE NAME SAESHK

SAESHK(XXXNNN)(A) (DEFAULT=3HXXX)
SCRNNN VALUE USED TO FORM TABLE NAME SAESHK

SAESHK(XXXNNN)(1) (DEFAULT=I)
STIME SOURCE TIME AT WHICH NOISE IS CALCULATED SAESHK

(S) (RS) (DEFAULT=O.S)
lOUT OUTPUT CODE FOR TABLE AND PRINTEDOUTPUT SAESHK

(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATESAESHK(XXXNNN).
-i - OUTPUI"PRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
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-3 - OUTPUTPRINT IN DIMENSIONLESSFORM
AND DB BUT NO TABLE.

I - OUTPUT PRINT IN DB AND GENERATE

SAESHK(XXXNNN),
2 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND GENERATESAESHK(XXXNNN).
3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB AND GENERATESAESHK(XXXNNN).
IPRINT OUTPUT PRINT CODE (1) (DEFAULT;'3) SAESHK

0 - NO PRINT
I - INPUT PRINTONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUTPRINT

IUNITS UNIT OPTIONCODE (A) (DEFAULT=2HSI) SAESHK
2HSl - Sl UNITS
7HENGLISH- ENGLISHUNITS

MEMBERS MODULES

SFIELD(FREQ ) - ONE RECORD MEMBEROF THE VALUES SAESHK
OF FREQUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORD MEMBEROF THE VALUES SAESHK
OF POLAR DIRECTIVITYANGLE IN
DEGREES,

SFIELD(PHI ) - ONE RECORDMEMBER OF THE VALUES SAESHK
OF AZIMUTHALOIRECTIVITYANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULES

RS RADIALDISTANCEFROM NOZZLE EXIT TO SAESHK
OBSERVER(M),(FT)(RS)

SAEERR ERROR PARAMETER(1) SAESHK
0 - NO ERRORSENCOUNTERED,
! - MEMBERMANAGERERROR OCCURREDON OPEN.
2 - INSUFFICIENTLDS AVAILABLE.
3 - MEMBERMANAGERERROR OCCURREDON READ.
4 - AT LEAST ONE USER PARAMETERHAS AN

INVALIDVALUE.
5 - UNABLETO BUILD TABLE SAESHK(XXXNNN).
6 - AN INVALIDVALUE WAS CALCULATED

DURINGEXECUTION,

MEMBERS MODULES

SAESHK(XXXNNN)- TYPE I DATA TABLE OF THE SAESHK
MEAN-SQUAREACOUSTICPRESSURE.
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L

LOCAL
USERPARAMETERS MODULES

MA AIRCRAFTMACH NUMBER (RS) EVALUArE,
SAESHK

AE ENGINE REFERENCEAREA (M**2),(FT**2) EVALUATE,
(RS) PARAM,SAESHK

TEMP 4 ELEMENTPARAMETERFOR SAVING INPUT PARAM,
VALUES EVALUATE

MEMBERS - NONE

FUNCTIONS

I. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. INITIALIZEDEFAULTVALUESOF USER PARAMETERSIF NOT

DEFINED.
3. COMPUTEDIMENSIONLESSINPUTSTO MODULE SAESHK.
4. EXECUTEMODULESAESHK.

MODULESCALLED - SAESHK

PROCEDURESCALLED - XSAESHK

CALLINGPROCEDURES- NONE
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PROCEDUREPRDCLIB ( DSGLJET )

J

****PROCEDUREDSGLJET

PURPOSE- TO ALLOWEXECUTIONOF THE SINGLE STREAMCIRCULARJET
NOISE MODULEWITH DIMENSIONALINPUTS. USEFUL WHEN
EXECUTIONOF THE JET NOISE PARAMETERSMODULE IS NOT
DESIRED.

AUTHOR - DSW(L03/OO/O0)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

AJ AREA OF FULLY EXPANDEDJET (M**2), SGLJET,PARAM,
(FT**2)(RS) (DEFAULT=PI/4.M**2) IF,EVAI.UATE

RHOJ DENSITYOF JET (KG/M**3),(SLUG/FT**3)SGLJET,PARAM,
(RS) (DEFAULT=I.225KG/M**3) IF,EVALUATE

TJ JET TOTAL TEMPERATURE(DEG K),(DEGR) SGLJET,PARAM,
(RS) (DEFAULT=288.15DEG K) IF,EVALUATE

VJ JET VELOCITY(M/S),(FT/S)(RS) SGLJET,PARAM,
(DEFAULT=340.294M/S) IF,EVALUATE

RS RADIALDISTANCEFROM NOZZLE EXIT TO SGLJET,
OBSERVER(M),(FT)(RS) (DEFAULT=I.M) IF,PARAM

RHOA AMBIENTDENSITY(KG/M**3),(SLUG/FT**3)SGLJET,PARAM,
(RS) (DEFAULT=I.225KG/M**3) IF,EVALUATE

TA AMBIENTTEMPERATURE(DEG K),(DEGR) (RS) IF,PARAM,
(DEFAULT=288.15DEG K) EVALUATE

CA AMBIENTSPEEDOF SOUND (M/S),(FT/S)(RS)SGLJET,PARAM,
(DEFAULT=340.294M/S) IF,EVALUATE

DELTA ANGLE BETWEENFLIGHTDIRECTIONAND ENGINE SGLJET
INLET AXIS (DEGREES)(RS) (DEFAULT=O.)

VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) IF,PARAM,
(DEFAULT=O.) EVALUATE

STIME SOURCETIME AT WHICH NOISE IS CALCULATED SGLJET
(S) (RS) (DEFAULT=O.S)

SCRXXX THREE LETTER ID USED TO FORM TABLE NAME SGLJET
SGLJET(XXXNNN).(A) (DEFAULT=3HXXX)

SCRNNN VALUE USED TO FORM TABLE NAME SGLJET
SGLJET(XXXNNN).(1) (DEFAULT=I)

lOUT OUTPUTCODE FOR TABLE AND PRINTEDOUTPUT SGLJET
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATESGLJET(XXXNNN).
-i - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESSFORM AND

DB BUT NO TABLE.
I - OUTPUTPRINT IN DB AND GENERATE

SGLJET(XXXNNN).
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2 - OUTPUT PRINT IN DIMENSIONLESSFORM
AND GENERATESGLJET(XXXNNN).

3 - OUTPUT PRI_!TIN DIMENSIONLESSFORM
AND DB AND GENERATESGLJET(XXXNNN). ,;

IPRINTOUTPUT PRINT CODE (1) (DEFAULT=3) SGLJET i
0 - NO PRINT i
! - INPUTPRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUTPRINT

IUNITSUNIT OPTIONCODE (A) (DEFAULT=2HSI) SGLJET,
2HSI - ST UNITS IF,PARAM
7HENGLISH- ENGLISHUNITS

NENG NUMBEROF ENGINES(1) (DEFAULT=I) SGLJET

MEMBERS MODULES

SFIELD(FREQ ) - ONE RECORDMEMBEROF THE VALUES SGLJET
OF FREQUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORDMEMBEROF THE VALUES SGLJET
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES SGLJET
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

SAE (OM ) - TYPE I DATA TABLE OF THE JET SGLJET
VARIABLEDENSITYEXPONENT,

SAE (PDF ) - TYPE I DATA TABLE OF THE POWER SGLJET
DEVIATIONFACTOR.

SAE (NDF ) - TYPE I DATA TABLE OF THE SGLJET
NORMALIZEDDIRECTIVITYFUNCTION.

SAE (MTH ) - TYPE I DATA TABLE OF THE FORWARDSGLJET
VELOCITYINDEX.

SAE (SCd ) - TYPE i DATA TABLE OF THE SGLJET
SPECTRALDISTRIBUTIONFACTOR.

SAE (SCF ) - TYPE I DATA TABLE OF THE SGLJET
STROUHALNUMBERCORRECTION
FACTOR.

OUTPUT
USER PARAMETERS MODULES

RS RADIALDISTANCEFROM NOZZLE EXIT TO SGLJET
OBSERVER (M),(FT)(RS)

MEMBERS MODULES

SGLJET(XXXNNN)- TYPE I DATA TABLE OF THE SGLJET
MEAN-SQUAREACOUSTICPRESSURE.



PROCEDUREPROCLIB( DSGLJET)

LOCAL
USER PARAMETERS MODULES

MA AIRCRAFTMACH NUMBER (RS) SGLJET,
EVALUATE ".

AE ENGINEREFERENCEAREA (M**2),(FT**2) EVALUATE, "
(RS) PARAM,SGLJET

TEMP 4 ELEMENTPARAMETERFOR SAVING INPUT PARAM,
VALUES (RS) EVALUATE

MEMBERS- NONE

FUNCTIONS

i. LOAD SAE AND SFIELDDATA UNITS IF NOT ASSIGNED.
2. INITIALIZEDEFAULTVALUESOF USER PARAMETERSIF NOT

DEFINED.
3. COMPUTEDIMENSIONLESSINPUTSTO MODULE SGLJET.
4. EXECUTEMODULE SGLJET.

NODULESCALLED - SGLJET

PROCEDURESCALLED- XSGLJET

CALLINGPROCEDURES- NONE !!

i
1
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., PROCEDUREPROCLIB( DSMBTUR )

****PROCEDUREDSMBTUR

PURPOSE- TO ALLOW EXECUTIONOF THE SMITHAND BUSHELLTURBINE
NOISE MODULE WITH DIMENSIONALINPUTS.USEFULWHEN " ,.
EXECUTIONOF THE JET NOISE PARAMETERSMODULE IS NOT
DESIRED.

AUTHOR - DSW(L03/O0/O0)
DSW(L03/OO/05)
MMF(LO3/OO/O9)

INPUT
USER PARAMETERS MODULES

NENG NUMBEROF ENGINES(1) (DEFAULT=I) SMBTUR
RS DISTANCEFROM SOURCETO OBSERVER SMBTUR,

(M),(FT)(RS) (DEFAULT=I.M) IF,PARAM
AREA TURBINEINLET CROSS-SECTIONALAREA SMBTUR,PARAM,

(M**2),(FT**2)(RS) IF,EVALUATE
(DEFAULT=PI/4.M**2)

FA FUEL-TO-AIRRATIO (RS) (DEFAULT=O.) SMBTUR
HA ABSOLUTEHUMIDITY,PERCENTMOLE FRACTION SMBTUR

(RS) (DEFAULT=O.)
C ROTOR BLADE MEAN AXIAL CHORD OF THE SMBTUR,PARAM,

LAST STAGE (M),(FT)(RS) IF,EVALUATE
(DEFAULT=O.01M)

D TURBINEROTOR _AMETER (M),(FT)(RS) IF,PARAM,
(DEFAULT=I.M) EVALUATE

MDOT CORE MASS FLOW RATE (KG/S),(SLUG/S) SMBTUR,PARAM,
(RS) (DEFAULT=65.KG/S) IF,EVALUATE

VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) IF,PARAM, I
(DEFAULT=O.) EVALUATE

N ROTATIONALSPEED (RAD/S)(RS) SMBTUR,PARAM,
(DEFAULT=It5.2RAD/S) IF,EVALUATE ;

TSJ EXIT STATICTEMPERATURE(DEG K), SMBTUR,PARAM, ,'
(DEG R) (RS) (DEFAULT=288.15DEG K) IF,EVALUATE

CA AMBIENTSPEED OF SOUND (M/S),(FT/S) SMBTUR,PARAM,
(RS) (DEFAULT=340.294M/S) IF,EVALUATE I

RHOA AMBIENTDENSITY(KG/M**3),(SLUG/FT**3)SMBTUR,PARAM, i
(RS) (DEFAULT=I.225KG/M**3) IF,EVALUATE

TA AMBIENTTEMPERATURE(DEGK),(DEGR) IF,PARAM,
(RS) (DEFAULT=288.15) EVALUATE i

NS NUMBEROF STAGES (1) (DEFAULT=I) SMBTUR
SCRXXX THREE LETTER ID USED TO FORM TABLE NAME SMBTUR

SMBTUR(XXXNNN)(A) (DEFAULT=3HXXX)
SCRNNN VALUE USED TO FORM TABLE NAME SMBTUR

SMBTUR(XXXNNN)(1) (DEFAULT=I)

.1
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lOUT OUTPUTCODE FOR TABLE AND PRINTEDOUTPUT SMBTUR (
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATESMBTUR(XXXNNN).
-I - OUTPUT PRINT IN DB BUT NO TABLE,
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM "..,

BUT NO TABLE.

-3 - OUTPUTPRINT IN DIMENSIONLESSFORM i
AND DB BUT NO TABLE.

I - OUTPUTPRINT IN DB AND GENERATE
SMBTUR(XXXNNN).

2 - OUTPUTPRINT IN DIMENSIONLESSFORM
AND GENERATESMBTUR(XXXNNN).

3 - OUTPUTPRINT IN DIMENSIONLESSFORM
AND DB AND GENERATESMBTUR(XXXNNN).

IPRINT OUTPUT PRINT CODE (1) (DEFAULT=3) SMBTUR
0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUTPRINT

IUNITS UNIT OPTIONCODE (A) (DEFAULT=2HSl) IF,SMBTUR,
2HSI - Sl UNITS PARAM
/HENGLISH- ENGLISHUNITS

MEMBERS MODULES

SFIELD(FREQ) - ONE RECORD MEMBEROF THE VALUES SMBTUR
OF FREQUENCYIN HERTZ.

SFIELD(THETA)- ONE RECORDMEMBER OF THE VALUES SMBTUR
OF POLAR OIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBER OF THE VALUES SMBTUR
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) SMBTUR
(RS)

MEMBERS MODULES

SMBTUR(XXXNNN)- TYPE ! DATA TABLE OF THE SMBTUR
MEAN-SQUAREACOUSTICPRESSURE.
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]
LOCAL i

i

USER PARAMETERS MODULES

MA AIRCRAFTMACH NUMBER (RS) SMBTUR, "-.'i
EVALUATE

AE ENGINEREFERENCEAREA (M**2),(FT**2)PARAM,SMBTUR,
(RS) EVALUATE

TEMP 5 _LEMENTPARAMETERFOR _VING INPUT PARAM,
VALUES (RS) EVALUATE

MEMBERS- NONE

FUNCTIONS

i. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. INITIALIZEDEFAULTVALUESOF USER PARAMETERSIF NOF

DEFINED.
3. COMPUTEDIMENSIONLESSINPUTSTO MODULE SMBTUR.
4. EXECUTEMODULE SMBTUR.

MODULESCALLED- SMBTUR

PROCEDURESCALLED - XSMBTUR

CALLINGPROCEDURES- NONE
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****PROCEDUREDSTNJET

PURPOSE- TO ALLOW EXECUTIONOF THE STONEJET NOISE MODULEWITH

DIMENSIONALINPUTS. USEFUL WHEN EXECUTIONOF THE JET _. .
NOISE PARAMETERSMODULE IS NOT DESIRED.

AUTHOR - DSW(L03/O0/05)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

CA AMBIENTSPEED OF SOUND (M/S),(FT/S) IF,EVALUATE,
(RS) (DEFAULT=340.294M/S) STNJET,PARAM

RHOA AMBIENTDENSITY(KG/M**3),(SLUG/FT**3)IF,EVALUATE,
(RS) (DEFAULT=I.225KG/M**3) STNJET,PARAM

TA AMBIENTTEMPERATURE(DEG K),(DEGR) IF,PARAM,
(RS) (DEFAULT=288.15DEG K) EVALUATE

VO AIRCRAFTVELOCITY(M/S),(FT/S)(RS) IF,PARAM,
(DEFAULT=O.) EVALUATE

DELTA ANGLE BETWEENFLIGHTVECTOR AND ENGINE STNJET
INLET AXIS (DEGREES)(RS) (DEFAULT=O.)

RS DISTANCEFROM NOZZLE EXIT TO OBSERVER IF,PARAM,
(M),(FT)(RS) (DEFAULT=I.M) STNJET

NENG NUMBEROF ENGINES (1) (DEFAULT=I) STNJET
AI PRIMARYJET AREA (M**2),(FT**2)(RS) IF,EVALUATE,

(DEFAULT=PI/4.M**2) STNJET,PARAM
DE1 PRIMARYSTREAMEQUIVALENTDIAMETER IF,EVALUATE,

(M),(FT)(RS) (DEFAULT=I.M) STNJET,PARAM
DH1 PRIMARYSTREAMHYDRAULICDIAMETER IF,EVALUAIE,

(M),(FT)(RS) (DEFAULT=I.M) STNJET,PARAM
V1 PRIMARYJET VELOCITY (M/S),(FT/S)(RS) IF,EVALUATE,

(DEFAULT=340.294M/S) STNJET,PARAM
RH01 PRIMARYJET DENSITY (KG/M**3), IF,EVALUATE,

SLUG/FT**3)(RS) STNJET,PARAM
DEFAULT=I.225KG/M**3)

TI PRIMARYJET TOTAL TEMPERATURE(DEG K), IF,EVALUATE,
(DEGR) (RS) (DEFAULT=288.15DEG K) STNJET,PARAM

A2 SECONDARYJET AREA (M 2),(FT**2) RS) IF,EVALUATE,(
(DEFAULT=O.) STNJET,PARAM

V2 SECONDARYJET VELOCITY(M/S) (FT/S) IF,EVALUATE,
(RS) (DEFAULT=O.) STNJET,PARAM

RHO2 SECONDARYJET DENSITY(KG/M**3), IF,EVALUATE,
(SLUG/FT**3)(RS) STNJET,PARAM
(DEFAULT=I.225KG/M**3)

T2 SECONDARYJET TOTAL TEMPERATURE IF,EVALUATE,
(DEGK),(DEGR) (RS) STNJET,PARAM
(DEFAULT=288.15DEG K)

STIME SOURCETIME AT WHICH NOISE IS STNJET
CALCULATED(S) (DEFAULT=O.)
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PROCEDUREPROCLIB( DSTNJET)

SCRXXX THREE LETTER ID USED TO FORM TABLE NAME STNJET
STNJET(XXXNNN)(A) (DEFAULT=3HXXX) i

SCRNNN VALUE USED TO FORM TABLE NAME STNJET

STNJET(XXXNNN)(1) (DEFAULT=I) "',i
lOUT OUTPUT CODE FOR TABLE AND PRINTEDOUTPUT STNJET

(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATESTNJET(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
1 - OUTPUTPRINT IN DB AND GENERATE

STNJET(XXXNNN).
2 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND GENERATESTNJET(XXXNNN).
3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB AND GENERATESTNJET(XXXNNN).
IPRINT OUTPUT PRINT CODE (1) (DEFAULT=3) STNJET

0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

IUNITS UNIT OPTIONCODE (A) (DEFAULT=2HSl) IF,PARAM,
2HSI - SI UNITS STNJET
7HENGLISH- ENGLISHUNITS

PLUG NOZZLE PLUG OPTION (L) (DEFAULT=.FALSE.)STNJET
.TRUE. - CONICALPLUG NOZZLE
.FALSE.- NO NOZZLE PLUG

CIRCLE NOZZLETYPE OPTION (L) (DEFAULT=.FALSE.)STNJET
.TRUE. - CIRCULARNOZZLE
.FALSE.- COAXIALNOZZLE

SUPER SHOCK NOISE OPTION (L) (DEFAULT=.FALSE.)STN_ET
.TRUE. - COMPUTESHOCK NOISE FOR

PRIMARYSTREAM
.FALSE.- DO NOT COMPUTESHOCK NOISE

MEMBERS MODULES

SFIELD (FREQ ) - ONE RECORDMEMBER OF THE VALUES STNJET
OF FREQUENCYIN HERTZ.

SFIELD (THETA)- ONE RECORDMEMBER OF THE VALUES STNJET
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD (PHI ) - ONE RECORDMEMBEROF THE VALUES STNJET
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

STNTBL (JDF ) - TYPE I DATA rABLEOF THE JET STNJET
MIXING NOISE SPECTRAL
DISTRIBUTIONFACTOR.



PROCEDUREPROCLIB( DSTNJET )

STNTBL (SDF ) - TYPE I DATA TABLE OF THE SHOCK STNJET
FACTOR,

STNTBL (FSP ) - TYPE I DATA TABLE OF THE STNJET
FREQUENCYSHIFT PARAMETER, -..

OUTPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT)5TNJET
(RS)

MEMBERS MODULES :

STNJET(XXXNNN)- TYPE1 DATATABLEOF THE STNJET

MEAN-SQUAREACOUSTICPRESSURE. I

LOCAL i
USER PARAMETERS MEMBERS I

MA AIRCRAFTMACH NUMBER (RS) STNJET' i

EVALUATE
MI PRIMARYJET MACH NUMBER (RS) STNJET, !

I

EVALUATE .
M2 SECONDARYJET MACH NUMBER (RS) STNJET,

EVALUATE
AE ENGINEREFERENCEAREA (M**2),(FT**2) EVALUATE,

(RS) STNJET,PARAM
TEMP 10 ELEMENTPARAMETERFOR SAVING INPUT EVALUATE,

VALUES (RS) PARAM

MEMBERS- NONE

FUNCTIONS

I. LOAD SFIELDAND STNTBLDATA UNITS IF NOT ASSIGNED.
2. INITIALIZEDEFAULTVALUESOF USER PARAMETERSIF NOT

DEFINED.
3. COMPUTEDIMENSIONLESSINPUTSTO MODULE STNJET.
4. EXECLITEMODULE STNJET.

MODULES CALLED- STNJET

PROCEDURESCALLED- XSTNJET

CALLINGPROCE[IURES- NONE
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****PROCEDUREICAO/8

PURPOSE- TO LOAD THE UNIT MEMBERSAND SET THE PARAMETERS

REQUIREDTO IMPLEMENTTHE ICAOREFERENCEPROCEDURE. " .

AUTHOR- DSW(L03/O0/05)

INPUT- NONE

OUTPUT
USER PARAMETERS MODULES

ICAO7B LOGICALPARAMETERTO IMPLEMENTIUAO PARAM
PROCEDUREMETHODSIN NOISE MODULES
(=.TRUE.)

SAE LOGICALPARAMETERTO REQUESTSAE PARAM
. ATMOSPHERICABSORPTIONMETHOD(=.TRUE.)

MEMBERS

SAE(OM ) - TYPE I DATA TABLESWITH ICAO REVISIONS LOAD
SAE(PDF) REQUIREDFOR SINGLESTREAMCIRCULAR
SAE(NDF) JET NOISE MODULE (SGLJET)
SAE(MTH)
SAE(SJC)
SAE(SCF)

LOCAL - NONE

MODULESCALLED - NONE

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- NONE
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****PROCEDURELISTALL

PURPOSE- TO PROVIDEA LISTINGOF ALL,PROCEDUREMEMBERSIN THE

PROCEDURELIBRARY. ..,

AUTHOR - DSW(LO3/O0/O0)

INPUT - NONE

OUTPUT - NONE

LOCAL - NONE

FUNCTION

I. PROVIDELISTINGOF PROCEDURELIBRARYUSING MEMLIST
CONTROLSTATEMENTS.

MODULESCALLED- NONE

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- NONE

5-38

....." ............ O0000003:TSClO



PROCEDUREPROCLIB( LISTUNE) 1
J
I

****'PROCEDURELISTONE i

PURPOSE- TO PROVIDEA I.ISTINGOF A SINGLE PROCEDUREMEMBER ]
IN THE PROCEDURELIBRARY.

"i

AUTHOR - DSW(L03/O0/O0)

INPUT
USER PARAMETERS- NONE

MEMBERS MODULES

PROCLIB(PROC) PROCEDUREMEMBERTO BE LISTED. MEMLIST

OUTPUT - NONE

LOCAL - NONE

FUNCTION

I. PROVIDELISTINGOF A USER SPECIFIEDPROCEDURELIBRARY
MEMBER USING A MEMLISTCONTROLSTATEMENT.

MODULESCALLED - NONE

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- NONE
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PROCEDUREPROCLIB( PROMUL)

****PROCEDUREPROMUL

PURPOSE- TO PROPAGATEA SET OF NOISESOURCESANDTHEIR SUM
IN THE SAMECOORDINATESYSTEMTO ANARRAY
OF OBSERVERSANDCOMPUTENOISE SPECTRA,NOISE
LEVELS, ANDEFFECTIVEPERCEIVEDNOISELEVELSAT THE
OBSERVER.

AUTHOR - DSW(L03/O0/OO)
WKB(LP3/O0/OI)
DSW(L03/O0/05)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

NCOMP NUMBEROF NOISE COMPONENTSTO BE IF,PARAM
PROPAGATED(1) (DEFAULT=2)

PROPRT PRINT OPTION CODE FOR PRO MODULE (1) PRO
=0 NO PRINTEDOUTPUT
=I PRINT INPUTDATA ONLY
=2 PRINT OUTPUT DATA ONLY
=3 PRINT INPUTAND OUTPUT DATA (DEFAULT)

lOUT OUTPUT OPTIONCODE (1) PRO
=1 PRINT OUTPUT AS SOUND PRESSURE

LEVEL, SPL, IN DECIBELS
=2 PRINT OUTPUT AS DIMENSIUNLESS

MEAN-SQUAREPRESSURE (DEFAULT)
=3 PRINT OUTPUT IN BOTH FORMS

SIGMA SPECIFICFLOW RESISTANCEOF THE GROUND PRO
KG/(S M**3)),(SLUG/(SFT**3))(RS)
DEFAULT=2.5E5 KG/(S M**3))

IUNITS UNITS OPTION CODE (A) (DEFAULT=2HSI) PRO,LEV
=2HSl INPUTSARE IN ST UNITS
=7HENGLISHINPUTSARE IN ENGLISHUNITS

NBAND NUMBEROF SUBBANDSPER ONE-THIRDOCTAVE PRO

BAND AS SPECIFIEDFOR GRA (1) (DEFAULT=5)
RS SOURCERADIUS (M),(FT)(RS) (DEFAULT=IM) PRO
SURFACETYPE OF SURFACETO BE USED IN COMPUTING PRO

CHIEN-SOROKAGROUNDEFFECTS
=4HSOFTSOFT GROUND SURFACE(DEFAULT)
=4HHARDHARD GROUND SURFACE

ABSORP ATMOSPHERICABSORPTIONOPTION (L) PRO
=.TRUE. INCLUDEABSORPTIONEFFECTS
=.FALSE.DO NOT INCLUDE(DEFAULT)

GROUND GROUND EFFECTSOPTION (L) PRO
=.TRUE. INCLUDECHIEN-SOROKAGROUND

EFFECTS
=.FALSE.DO NOT INCLUDE(DEFAULT)
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PROTIMETHREELETTERID (XXX) TO APPENDTO 3HFLI PRO
TO DEFINETHE UNIT MEMBERFLI(FLIXXX) AND
THENOISE DATAUNIT MEMBERYYYYYY(XXXNNN),
(DEFAULT=3HXXX)

PROSUMCONTAINSTHE NAMESOF THE NOISEUNITS PRO
TO BE INDIVIDUALLYPROPAGATEDANDSUMMED
ANDPROPAGATEDTO THEOBSERVER,
(OEFAULT=6HYYYYYY)

IAWT A-WEIGHTEDSOUNDPRESSURELEVELOPTION(L) LEV.
=.TRUE. COMPUTEA-WEIGHTEDSPL IF,PARAM
=.FALSE. 90 NOTCOMPUTE(DEFAULT)

IDWT D-WEIGHTEDSOUNDPRESSURELEVELOPTION(L) LEV,
=.TRUE. COMPUTED-WEIGHTEDSPL IF,PARAM
=.FALSE. DONOTCOMPUTE(DEFAULT)

IOSPL OVERALLSOUNDPRESSURELEVELOPTION(L) LEV,
=.TRUE. COMPUTEOASPL IF.PARAM
=.FALSE. DONOTCOMPUTE(DEFAULT)

IPNL PERCEIVEDNOISE LEVELOPTION(L) LEV,
=,TRUE. COMPUTEPNL IF,PARAM
=.FALSE.DO NOT COMPUTE(DEFAULT)

IPNLT TONE CORRECTEDPERCEIVEDNOISE LEVEL LEV,
OPTION (L) IF,PARAM
=.TRUE. COMPUTEPNLT (DEFAULT)
=.FALSE.DO NOT COMPUTE

LEVPRT PRINT OPTIONCODE FOR LEV MODULE (1) LEV
=0 NO PRINTEDOUTPUT
=i PRINT INPUTDATA ONLY
=2 PRINT OUTPUTDATA ONLY
=3 PRINT INPUTAND OUTPUTDATA (DEFAULT)

IEPNL EFFECTIVEPERCEIVEDNOISE LEVEL OPTION (L) IF,
=.TRUE. COMPUTEEPNL (DEFAULT) PARAM
=.FALSE.DO NOT COMPUTE

DTIME RECEPTIONTIME INCREMENT(S) (RS) EFF
(DEFAULT=0.5)

EFFPRT PRINT OPTIONCODE FOR EFF MODULE (1) EFF
=O NO PRINTEDOUTPUT
=I PRINT INPUT DATA ONLY
=2 PRINT OUTPUTDATA ONLY
=3 PRINT INPUTAND OUTPUTDATA (DEFAULT)

MEMBERS MODULES

ATM (TMOD) TYPE I TABLE OF ATMOSPHERICDATA. PRO
AIM (AAC ) TYPE I TABLE OF ATMOSPHERIC PRO

ABSORPTIONDATA.

GEO (GEOM ) MULTI-RECORDMEMBEROF GEOMETRY PRO
DATA.

FLI (FLIXXX)MULTI-RECORDMEMBER OF FLIGHTDATA. PRO
XXX IS DEFINED BY THE PROTIME
PARAMETER.
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PROCEDUREPROCLIB ( PROMtlL) J
YYYYYY(XXXNNN) TYPE 1 TABLE OF MEAN-SQUARE PRO 1

ACOUSTICPRESSURE,YYfYYY IS NOISE 1

MODULE(S) DEFINED BY PROSUMAND !
NNN IS THE SOURCETIME NUMBER.

OBSERV(COORD) MULTI-RECORDMEMBEROF OBSERVER LEV,EFF
COORDINATES.

SFIELD(FREQ ) ONE RECORDMEMBEROF THE VALVES LEV
OF FREQUENCYIN HERTZ.

OUTPUT
USER PARAMETERS- NONE

MEMBERS MODULES

PRO (PRES ) MULTI-RECORDMEMBEROF THE MEAN- PRO
SQUAREACOUSTIC PRESSUREAT THE
OBSERVERS.
(NOTE: OVERRIDEOF THIS NAMEON
THE CALL CONTROL STATEMENT MUST
BE DONE AS:

PRO=NEWNAME PRES=NEWNAME
6HPRO =6HNEWNAM 6HPRES =
6HNEWNAM

TO CORRECTLY CHANGE UNIT MEMB[R
NAME AND VAtlVEOF LOCAL

PARAMETER MEMSUM)
LEV (PNLT ) MULTI-RECORD MEMBER OF PNLT AT LEV

THE OBSERVERS.

EFF _EPNL ) MULTI-RECORD MEMBER OF EPNL AT EFF

THE OBSERVERS. !
LOCAL
USER PARAMEIERS MODULES i

MEMSUM UNIT MEMBER NAME OF LEV INPUT MEMBER, LEV .i
HAS VALUE 6HPRO 6HPRES .

MEMBERS MODULES

SCRATCH{XXXNNN) MEMBER CONTAINING RESULT OF NOISE PRO
TABLE SUMMING.

FUNCTIONS

I. CALL PROCLIB(XPROSGL) TO PROPAGATE SUM OF NOISE SOURCES
TO OBSERVERS.

2. INITIALIZE LOUP TO PROPAGATE INDIVIDUAL NOISE SOURCES.
3. CALL PROCLIB(XPROSGL) TO PROPAGATE INDIVIDUAL NOISE 1

SOURCES TO THE OBSERVERS.
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!
NODULESCALLED- EFF LEV PRO I

PROCEDURESCALLED- PROSGLXEFF XLEVXPROXPROSGL

CALLINGPROCEDURES- NONE
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PROCEDUREPROCLIB( PROSGL ) i
]

I
****PROCEDUREPROSGL q

PURPOSE- TO PROPAGATEA SINGLENOISE SOURCEOR ONE SUM OF i
NOISE SOURCESIN THE SAME COORDINATESYSTEMTO AN
ARRAY OF OBSERVERSAND COMPUTENOISE SPECTRA,NOISE
LEVELS,AND EFFECTIVEPERCEIVEDNOISE LEVELSAT THE
OBSERVER.

AUTHOR - DSW(L03/O0/O0)
WKB(L03/O0/01)
DSW(L03/O0/05)
MMF(LO3/O0/09)

INPUT
USER PARAMETERS MODULES

PROPRT PRINT OPTIONCODE FOR PRO MODULE (1) PRO
=0 NO PRINTEDOUTPUT
=I PRINT INPUTDATA ONLY
=2 PRINTOUTPUT DATA ONLY
=3 PRINT INPUT AND OUTPUT DATA (DEFAULT)

lOUT OUTPUTOPTIONCODE (k) PRO
=I PRINT OUTPUT AS SOUND PRESSURE

LEVEL, SPL, IN DECIBELS
=2 PRINT OUTPUTAS DIMENSIONLESS

MEAN-SQUAREPRESSURE(DEFAULT)
=3 PRINT OUTPUT IN BOTH FORMS

SIGMA SPECIFICFLOW RESISTANCEOF THE GROUND PRO
(KG/(SM**3)),(SLUG/(SFT**3))(RS)
(DEFAULT=2.SE5KG/(S M**3))

IUNITS UNITS OPTION CODE (A) {DEFAULT=2HSl) PRO,LEV
=2HSI INPUTSARE IN ST UNITS
=7HENGLISHINPUTSARE IN ENGLISHUNITS

NBAND NUMBEROF SUBBANDSPER ONE-THIRDOCTAVE PRO
BAND AS SPECIFIEDFOR GRA (1) (DEFAULT=5)

RS SOURCERADIUS (M),(FT)(RS) (DEFAULT=IM) PRO
SURFACETYPE OF SURFACETO BE USED IN COMPUTING PRO

CHIEN-SOROKAGROUNDEFFECTS
=4HSOFTSOFT GROUND SURFACE(DEFAULT)
=4HHARDHARD GROUND SURFACE

ABSORP ATMOSPHERICABSORPTIONOPTION (L) PRO
=.TRUE. INCLUDEABSORPTIONEFFECTS
=.FALSE.DO NOT INCLUDE(DEFAULT)

GROUND GROUNDEFFECTSOPTION (L) PRO
=.TRUE. INCLUDECHIEN-SOROKAGROUND

EFFECTS
=.FALSE.DO NOT INCLUDE(DEFAULT)



, !

. PROCEDUREPROCLIB( PROSGL)

PROTIMETHREELETTERIO (XXX) TO APPENDTO 3HFLI PRO
TO DEFINETHE UNIT MEMBERFLI(FLIXXX) AND
THE NOISEDATAUNIT MEMBERYYYYYY(XXXNNN),
(DEFAULT=3HXXX)

PROSUMCONTAINSTHE NAME(S)OF THENOISE UNIT(S) PRO
TO BE SUMMED (IF MORE THAN ONE ) '..
AND PROPAGATEDTO THE OBSERVER. !
(DEFAULT=6HYYYYYY)

IAWT A-WEIGHTEDSOUND PRESSURELEVEL OPTION (L) LEV,
=,TRUE. COMPUTEA-WEIGHTEDSPL IF,PARAM
=.FALSE,DO NOT COMPUTE (DEFAULT)

IDWT D-WEIGHTEDSOUND PRESSURELEVEL OPTION (L) LEV,
=.TRUE. COMPUTED-WEIGHTEDSPL IF,PARAM
=.FALSE.DO NOT COMPUTE(DEFAULT)

IOSPL OVERALLSOUND PRESSURELEVEL OPTION (L) LEV,
=.TRUE. COMPUTEOASPL IF,PARAM
=.FALSE.DO NOT COMPUTE(DEFAULT)

IPNL PERCEIVEDNOISE LEVEL OPTION (L) LEV,
=.TRUE. COMPUTEPNL IF,PARAM
=.FALSE.DO NOT COMPUTE (DEFAULT)

IPNLT TONE CORRECTEDPERCEIVEDNOISE LEVEL LEV,
OPTION (L) IF,PARAM
=.TRUE. COMPUTEPNLT (DEFAULT)
=.FALSE.DO NOT COMPUTE

LEVPRT PRINT OPTIONCODE FOR LEV MODULE (1) LEV
=O NO PRINTEDOUTPUT
=I PRINT INPUTDATA ONLY
=2 PRINT OUTPUTDATA ONLY
=3 PRINT INPUTANDOUTPUTDATA(DEFAULT)

IEPNL EFFECTIVEPERCEIVEDNOISE LEVELOPTION(L) IF,
=.TRUE. COMPUTEEPNL (DEFAULT) PARAM
=.FALSE. DONOTCOMPUTE

DTIME RECEPTIONTIME INCREMENT(S) (RS) EFF
(DEFAULT=O.5)

EFFPRT PRINT OPTIONCODEFOREFF MODULE(I) EFF
=0 NOPRINTEDOUTPUT
=i PRINT INPUTDATA ONLY
=2 PRINT OUTPUT DATA ONLY
=3 PRINT INPUTANDOUTPUTDATA(DEFAULT)

MEMBERS MODULES

ATM (TMOD ) TYPE I TABLE OF ATMOSPHERICDATA. PRO
ATM (AAC ) TYPE I TABLE OF ATMOSPHERIC PRO

ABSORPTIONDATA.
GEO (GEOM ) MULTI-RECORDMEMBER OF GEOMETRY PRO

DATA.

\
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FLI (FLIXXX)MULTI-RECORDMEMBEROF FLIGHTDATA. PRO
XXX IS DEFINEDBY THE PROTIME
PARAMETER.

YYYYYY(XXXNNN)TYPE 1 TABLE OF MEAN-SQUARE PRO
ACOUSTICPRESSURE.YYYYYY IS NOISE "_,.,
MODULE(S)DEFINEDBY PROSUMAND
NNN IS THE SOURCETIME NUMBER.

OBSERV(COORD) MULTI-RECORDMEMBEROF OBSERVER LEV.EFF
COORDINATES.

SFIELD(FREQ ) ONE RECORDMEMBER OF THE VALVES LEV
OF FREQUENCYIN HERTZ.

OUTPUT
USER PARAMETERS- NONE

MEMBERS MODULES

PRO (PRES ) MULTI-RECORDMEMBEROF THE MEAN- PRO
SQUAREACOUSTICPRESSUREAT THE
OBSERVERS.

(NOTE:OVERRIDEOF THIS NAME ON
THE CALL CONTROLSTATEMENTMUST
BE DONE AS:

PRO=NEWNAMEPRES=NEWNAME
6HPRO =6HNEWNAM6HPRES =
6HNEWNAM

TO CORRECTLYCHANGEUNIT MEMBER
NAME AND VALUE OF LOCAL
PARAMETERMEMSUM)

LEV (PNLT ) MULTI-RECORDMEMBEROF PNLT AT LEV
THE OBSERVERS.

EFF (EPNL ) MULTI-RECORDMEMBER OF EPNL AT EFF
THE OBSERVERS.

LOCAL
USER PARAMETERS MODULES

MEMSUM UNIT MEMBERNAME OF LEV INPUTMEMBER, LEV
HAS VALUE 6HPRO 6HPRES .

MEMBERS MODULES

SCRATCH(XXXNNN)MEMBERCONTAININGRESULT OF NOISE PRO
TABLE SUMMING.

5-46

00000003-TSD04



]

PROCEDUREPROCLIB( PROSGL) 1
1

FUNCTIONS i

1. LOADSFIELD UNIT IF NOTASSIGNED. ,,
2, EXECUTEPRONODULE,
3. EXECUTELEV NODULEIF NOISELEVELSAREDESIRED.
4. EXECUTEEFF NODULEIF EPNL IS DESIRED.

MODULESCALLED- EFF LEV PRO

PROCEDURESCALLED- XEFFXLEVXPRO

CALLINGPROCEDURES- XPROSGL
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PRL)CEDUREPROCLIB( SDLDIR)

****PROCEDURESDLDIR

PURPOSE- [0 CONVERTA STANDARDTYPE I NOISE [ABLE FROM POLAR
OIRECTIVITYANGLES TO SIDELINEDIRECTIVITYANGLES.
A TABLE IN THIS FORM IS USEFULFOR COMPARISONSTO .,
EXPERIMENTALDATA WITH PROPAGATIONEFFECTSREMOVED.

AUTHOR - DSW(L03/00/05)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

SCRXXX THREE LETTER ID USED TO FORM TABLE NAMES GENSUP
NOISE(XXXNNN)AND NOISES(XXXNNN)(A)
(DEFAULT=3HXXX)

SCRNNN VALUE USED TO FORM TABLE NAMES GENSUP
NOISE(XXXNNN)AND NOISES(XXXNNN)(1)
(DEFAULT=I)

IPRINT OUTPUT PRINT CODE (1) (DEFAULT=3) GENSUP
0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

RHOA AMBIENTDENSITY(KG/M**3),(SLUG/FT**3) GENSUP
(RS) (DEFAULT=I.225KG/M**3)

CA AMBIENTSPEED OF SOUND (M/S)o(FT/S) GENSUP
(RS) (DEFAULT=34N.294M/S)

lOUT OUTPUT CODE FOR TABLE AND PRINTEDOUTPUT GENSUP
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATENOISES(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSItINLESSFORM

BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
t - OUTPUT PRINT IN DB AND GENERATE

NOISES(XXXNNN).
2 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND GENERATENOISES(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB AND GENERATENOISES(XXXNNN).
IUNITS UNIT OPTION CODE (A) (DEFAULT=?HSI) GENSUP

2HSI - ST UNITS
/IIENGLISH- ENGLISHUNITS
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PROCEDUREPROCLIB( SDLDIR )
!

MEMBERS MODULES

NOISE (XXXNNN)- TYPE I DATA TABLE OF THE MEAN- GENSUP
SQUAREACOUSTICPRESSUREAS !
PREDICTEDBY ANY NOISE MODULE. - ,

,q

OUTPUT
USER PARAMETERS- NONE

MEMBERS MODULES

NOISES(XXXNN)- TYPE I DATA TABLE OF THE MEAN-
SQUAREACOUSTICPRESSUREIN
TERMS OF SIDELINEDIRECTIVITY.

LOCAL
USER PARAMETERS- NONE

MEMBERS MODULES

SDL (DIR ) - TYPE 1 DATA TABLE OF THE LOAD, 1
CONVERSIONFACTORFROM POLAR GENSUP
TO SIDELINEDIRECTIVITYANGLE.

FUNCTIONS

I. LOAD CONVERSIONTABLE SDL(DIR)FROM DATA BASE.
2. EXECUTEGENSUP MODULE.

MODULESCALLED- GENSUP

PROCEDURESCALLED- XGENSUP

CALLINGPROCEDURES- NONE
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PROCEDUREPROCLIB( TCNLJET )

****PROCEDURETCNLJET
i

PURPOSE- TO COMPUTEJET EXHAUSTNOISE USING MODULE CNLJETFOR
,oA TIME DEPENDENTPROBLEMWITH INPUT DATA ON ENGINE

STATE TABLES.

AUTHOR - DSW(L03/OO/O0)
DSW(L03/O0/05)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

AE ENGINE REFERENCEAREA (M**2),(FT**2) CNLJET,
(RS) (DEFAULT--PI/4.M**2) PREJET

AP PRIMARYNOZZLEPLUG AREA, RE AE (RS) PREJET
(DEFAULT,,O.)

IRATIO SPECIFICHEATS OPTION (A) PREJET 18HCONSTANT- CONSTANTRATIO OF SPECIFIC
HEATS (DEFAULT)

8HVARIABLE- VARIABLERATIO OF SPECIFIC
HEATS

ITYPE TYPE OF INTERPOLATIONTO BE USED ON THE PREJET
ENGINESTATE TABLES (1) (DEFAULT=I)
I - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

IUNITS INPUT UNIT OPTION (A) (DEFAULT,,2HSI) PREJET,
2HSI - Sl UNITS CNLJET
7HENGLISH- ENGLISHUNITS

PREPRT OUTPUT PRINT OPTIONFOR PREJETMODULE PREJET
(1) (DEFAULT=3)
0- NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUTPRINT

RS DISTANCEFROM NOZZLE EXIT TO OBSERVER CNLJET
(M),(FT)(RS)(DEFAULT=SQRT(AE))

DELTA ANGLE BETWEENFLIGHT VECTORAND ENGINE CNLJET
INLET AXIS (DEGREES)(RS)(DEFAULT=O.)

NENG NUMBEROF ENGINES (1) (DEFAULT=I) CNLJET
SCRXXX THREE LETTER IO USED TO FORM MEMBER CNLJET

NAME FLI(FLIXXX)AND CNLJET(XXXNNN)(A) PREJET
(DEFAULT=3HXXX)

lOUT CODE FOR NOISE DATA OUTPUT (1) CNLJET
(DEFAULT=3)
0 - NO PRINT BUT GENERATECNLJET(XXXNNN)
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
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PROCEDUREPROCLIB( TCNLJET)

-3 - OUTPUT PRINT IN DIMENSIONLESSFORM
AND DB BUT NO TABLE,

1 - OUTPUTPRINT IN DB AND GENERATE
CNLJET(XXXNNN),

2 - OUTPUTPRINT IN DIMENSIONLESSFORM
AND GENERATECNLJET(XXXNNN), "'.i

3 - OUTPUT PRINT IN DIMENSIONLESSFORM
AND DB AND GENERATECNLJET(XXXNNN),

IPRINT OUTPUTPRINT OPTION FOI_CNLJETMODULE CNLJET
(1) (DEFAULT=3) i

0 - NO PRINT i
1 - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

MEMBERS MODULES

FLI (FLIXXX)- MULTI-RECORDMEMBER OF SOURCE PREJET
TIME DATA.

ENG (PRIM ) - TYPE I DATA TABLE OF THE PREJET
PRIMARYNOZZLEFLOW STATE.

ENG (SEC ) - TYPE I DATA TABLE OF THE PREJET
SECONDARYNOZZLEFLOW STATE,

SFIELD (FREQ ) - ONE RECORDMEMBEROF THE VALUES CNLJET
OF FREQUENCYIN HERTZ.

SFIELO (THETA ) - ONE RECORDMEMBER OF TI4EVALUES CNLJET
OF POLAR DIRECTIVITYANGLE IN
DEGREES,

SFIELD (PHI ) - ONE RECORDMEMBEROF THE VALUES CNLJET
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES,

JWRCOAN(OM ) - TYPE I DATA TABLE OF THE JET CNLJET
VARIABLEDENSITYEXPONENT,

JWRCOAN(PDF ) - TYPE i DATA TABLE OF THE POWER CNLJET
DEVIATIONFACTOR.

JWRCOAN(SI ) - TYPE I DATA TABLE OF THE PEAK CNLJET
STROUHALNUMBERFOR THE FIRST
SPECTRUMCOMPONENT.

JWRCOAN(S2 ) - TYPE I DATA TABLE OF THE PEAK CNLJET
STROUHALNUMBER FOR THE SECOND
SPECTRUMCOMPONENT,

JWRCOAN(NSF ) - TYPE I DATA TABLE OF THE CNLJET
NORMALIZEDSPECTRUMFUNCTION,

JWRCOAN(ALPHA) - TYPE I DATA TABLE OF THE RATIO CNLJET
OF THE SECONDCOMPONENTSPECTRAL
PEAK TO THE FIRST COMPONENT
SPECTRALPEAK,

JWRCOAN(CBF ) - TYPE I DATA TABLE OF THE CNLJET
COANNULARBENEFITFACTOR,
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!
,4

JWRCOAN(DIR ) - TYPE1 DATATABLEOF THE CNLJET
NORMALIZEDDIRECTIVITY FUNCTION,

JWRCOAN(MTH) - TYPE1 DATATABLEOF THE CNLJET
FORWARDVELOCITYINDEX,

OUTPUT ".i
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER (M),(FT) CNLJET
(RS)

CNLERR ERROR PARAMETER(1) CNLJET
O - NO ERRORSENCOUNTERED.
I - MEMBERMANAGERERROR OCCURREDON OPEN.
2 - INSUFFICIENTLDS AVAILABLE.
3 - MEMBERMANAGERERROR OCCURREDON READ.
4 - AT LEAST ONE USER PARAMETERHAS AN

INVALIDVALUE.
5 - UNABLETO BUILD TABLE CNLJET(XXXNNN).
6 - AN INVALIDVALUE WAS CALCULATEDDURING

EXECUTION.

MEMBERS MODULES

CNLJET(XXXO01)- NNN TYPE ONE DATA TABLESOF THE CNLJET
MEAN-SQUAREACOUSTICPRESSURE

CNLJET(XXXNNN) FOR NNN SOURCETIMES.

LOCAL
USER PARAMETERS MODULES

NTIMES NUMBEROF SOURCE TIME VALUES(1) IF,PREJET
I LOOP INDEX (1) IF,PARAM
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET,

SOURCETIMES (RS) PARAM
ATI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

PRIMARYJET AREA FOR EACH TIME (RS) PREJET
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AIRCRAFTMACH NUMBER FOR EACH TIME (RS) PREJET
MTI MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

PRIMARYJET MACH NUMBER FOR EACH TIME (RS)
TTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

PRIMARYJET TOTAL TEMPERATUREFOR EACH PREJET
TIME (RS)

VTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
PRIMARYJET VELOCITYFOR EACH TIME (RS) PREJET

RSHTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
PRIMARYJET RATIO OF SPECIFICHEATS FOR PREJET
EACH TIME (RS)

RHOTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
PRIMARYJET DENSITYFOR EACH TIME (RS) PREJET
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DET1 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
PRIMARYJET EQUIVALENTDIAMETERFOREACH
TIME (RS)

DHT! MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
PRIMARYJET HYDRAULICDIAMETERFOREACH
TIME (RS)

CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTSPEEDOF SOUNDFOREACHTIME PREJET
(M/S),(FT/S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (KG/M**3), PREJET
(SLUG/FT**3)(RS)

AT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET AREA FOR EACH TIME (RS) PREJET

MT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
SECONDARYJET MACH NUMBERFOR EACH TIME

(RS) !
TT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

SECONDARYJET TOTAL TEMPERATUREFOR EACH PREJET

TIME (RS) i
VT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

SECONDARYJET VELOCITYFOR EACH TIME (RS) PREJET
RHOT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

SECONDARYJET DENSITYFOR EACH TIME (RS) PREJET
RSHT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

SECONDARYJET RATIO OF SPECIFICHEATS PREJET
FOR EACH TIME (RS)

DET2 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
SECONDARYJET EQUIVALENTDIAMETERFOR
EACH TIME (RS)

DHT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET HYDRAULICDIAMETERFOR PREJET
EACH TIME (RS)

AI VALUE OF PRIMARYJET AREA FOR TIME I (RS) PARAM,
CNLJET

TI VALUE OF PRIMARYJET TOTAL TEMPERATURE PARAM,
FOR TIME I (RS) CNLJET

VI VALUE OF PRIMARYJET VELOCITYFOR TIME I PARAM,
(RS) CNLJET

RH01 VALUE OF PRIMARYJET DENSITYFOR TIME I PARAM,
(RS) CNLJET

GAMMA! VALUE OF PRIMARYJET RATIO OF SPECIFIC PARAM,
HEATS FOR TIME I (RS) CNLJET

A2 VALUE OF SECONDARYJET AREA FOR TIME I PARAM,
(RS) CNLJET

DH2 VALUE OF SECONDARYJET HYDRAULICDIAMETER PARAM,
FOR TIME I (RS) CNLJET

T2 VALUE OF SECONDARYJET TOTAL TEMPERATURE PARAM,
FOR TIME I (RS) CNLJET
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V2 VALUEOF SECONDARYJET VELOCITYFOR PARAM.
TIME I (RS) CNLJET

RH02 VALUEOF SECONDARYJET DENSITYFORTIME I PARAM,
(RS) CNLJET

GAMMA2 VALUE OF SECONDARYJET RATIO OF SPECIFIC PARAM,
HEATS FOR TIME I (RS) CNLJET '.i

CA VALUE OF AMBIENTSPEED OF SOUND FOR PARAM,
TIME I (M/S),(FT/S)(RS) CNLJET

RHOA VALUE OF AMBIENTDENSITYFOR TIME I PARAM,
(KG/M**3),(SLUG/FT**3) (RS) CNLJET

MA VALUEOF AIRCRAFTMACHNUMBERFORTIME I PARAM.
(RS) CNLJET

SCRNNN INDEXFORSOURCEMEMBERNAME= I (I) PARAM,
CNLJET

STIME VALUE OF SOURCE TIME FOR TIME I (RS) PARAM,
CNLJET

MEMBERS- NONE

FUNCTIONS

I. LOAD JWRCOANAND SFIELDDATA UNITS IF NOT ASSIGNED.
2. EXECUTEPREJETMODULE TO GET JET NOISE PARAMETERS.
3. INITIALIZESOURCETIME LOOP.
4. EXECUTECNLJETMODULE FOR EACH SOURCETIME ON FLI(FLIXXX)

UNIT MEMBER.

MODULESCALLED- PREJETCNLJET

PROCEDURESCALLED- XPREJETXCNLJET

CALLINGPROCEDURES- NONE
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OET! MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
PRIMARYJET EQUIVALENTDIAMETERFOR EACH
TIME (RS)

DHTI MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
PRIMARYJET HYDRAULICDIAMETERFOR EACH

TIME (RS)
CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AMBIENTSPEED OF SOUND FOR EACH TIME PREJET
(M/S),(FT/S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (KG/M**3), PREJET
(SLUGIFT**3)(RS)

AT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET AREA FOR EACH TIME (RS) PREJET

MT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
SECONDARYJET MACH NUMBER FOR EACH TIME
(RS)

TT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET TOTAL TEMPERATUREFOR EACH PREJET
TIME (RS)

VT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET VELOCITYFOR EACH TIME (RS) PREJET

RHOT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET DENSITYFOR EACH TIME (RS) PREJET

RSHT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET RATIO OF SPECIFICHEATS PREJET
FOR EACH TIME (RS)

DET2 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
SECONDARYJET EQUIVALENTDIAMETERFOR
EACH TIME (RS)

DHT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET HYDRAULICDIAMETERFOR PREJET
EACH TIME (RS)

AI VALUE OF PRIMARYJET AREA FOR TIME I (RS) PARAM,
CNLJET

Tt VALUE OF PRIMARYJET TOTAL TEMPERATURE PARAM,
FOR TIME I (RS) CNLJET

VI VALUE OF PRIMARYJET VELOCITYFOR TIME I PARAMj
(RS) CNLJET

RH01 VALUE OF PRIMARYJET DENSITYFOR TIME I PARAM,
(RS) CNLJET

GAMMA! VALUE OF PRIMARYJET RATIO OF SPECIFIC PARAM,
HEATS FOR TIME I (RS) CNLJET

A2 VALUE OF SECONDARYJET AREA FOR TIME I PARAM,
(RS) CNLJET

DH2 VALUEOF SECONDARYJET HYDRAULICDIAMETER PARAM,
FOR TIME I (RS) CNLJET

T2 VALUEOF SECONDARYJET TOTAL TEMPERATURE PARAM,
FOR TIME I (R_) CNLJET
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**** PROCEDURETFNKAFM t
PURPOSE- TO COMPUTEAIRFRAMENOISE USING MODULE FNKAFM FOR A I

TIME DEPENDENTPROBLEM.
%1

AUTHOR - DSW(L03/OO/O0)
DSW(LO3/OO/05)
MMF(L031OO/O9)

INPUT
USER PARAMETERS MODULES

AF FLAP AREA (M**2),(FT**2)(MS) FNKAFM
(DEFAULT=tO.M**2)

AH HORIZONTALTAIL AREA (M**Z),(FT**2)(MS) FNKAFM
(DEFAULT=2O.M**2) i

AV VERTICALTAIL AREA (M**Z),(FT**Z)(MS) FNKAFM
(DEFAULT=2O.M**2) i]

AW WING AREA (M**2),(FT**2)(MS) FNKAFM i
(DEFAULT=tO0.M**2)

BF FLAP SPAh (M),(FT)(MS) (DEFAULT=5.M) FNKAFM
BH HORIZONTALTAIL SPAN (M),(FT)(MS) FNKAFM

(DEFAULT=IO.M)
BV VERTICALTAIL SPAN (M),(FT)(MS) FNKAFM

(DEFAULT=lO.M)
BW WING SPAN (M),(FT)(MS) (DEFAULT=20.M) FNKAFM
DMG TIRE DIAMETEROF MAIN LANDINGGEAR (M), FNKAFM

(FT) (MS) (DEFAULT=I. M)
DNG TIRE DIAMETEROF NOSE LANDINGGEAR (M), FNKAFM

(FT) (MS) (DEFAULT=I.M)
LMG MAIN LANDINGGEAR STRUT LENGTH (M),(FT) FNKAFM

(MS) (DEFAULT=3.M)
LNG NOSE LANDINGGEAR STRUT LENGTH (M),(FT) FNKAFM

(MS) (DEFAULT=3.M)
RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) FNKAFM

(MS) (DEFAULT=BW)
NWMG NUMBEROF WHEELSPER MAIN LANDINGGEAR FNKAFM

(1) (DEFAULT=4)
NWNG NUMBEROF WHEELSPER NOSE LANDINGGEAR FNKAFM

(1) (DEFAULT=2)
NMG NUMBEROF MAIN LANDINGGEAR (1) FNKAFM

(DEFAULT=2)
NNG NUMBEROF NOSE LANDINGGEAR (1) FNKAFM

(DEFAULT=t)
NS NUMBEROF SLOTS FOR TRAILINGEDGE FLAPS FNKAFM

(1) (DEFAULT=3)
PREPRT OUTPUT PRINT CODE FOR PREAFM MODULE (1) PREAFM

(DEFAULT=3)
0 - NO PRINT
I - INPUTPRINT ONLY
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2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUTPRINT

lOUT OUTPUT CODE FOR TABLE AND PRINTEDOUTPUT FNKAFM
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATEFNKAFM(XXXNNN).
-I - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
1 - OUTPUTPRINT IN DB AND GENERATE

FNKAFM(XXXNNN).
2 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND GENERATEFNKAFM(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB AND GENERATEFNKAFM(XXXNNN).
IPRINT OUTPUT PRINT CODE FOR FNKAFMMODULE (1) FNKAFM

(DEFAULT=3)
0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

SCRXXX THREE LETTER ID USED TO FORM MEMBER NAMES PREAFM,
FLI(FLIXXX)AND FNKAFM(XXXNNN)(A) FNKAFM
(DEFAULT=3HXXX)

DYNCLN DESCRIPTIONOF AIRCRAFT (L) FNKAFM
(DEFAULT=.FALSE.)
.TRUE. - AERODYNAMICALLYCLEAN AIRCRAFT
.FALSE.- NON-AERODYNAMICALLYCLEAN

AIRCRAFT
DELTAW TYPE OF WING PLANFORM(L) FNKAFM

(DEFAULT=.FALSE.)
.TRUE. - DELTA-WINGEDAIRCRAFT
.FALSE.- RECTANGULAR-WINGEDAIRCRAFT

IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) FNKAFM,
2HSl - ST UNITS PREAFM
7HENGLISH- ENGLISHUNITS

(THE NEXT SEVEN PARAMETERSHAVE THE FOLLOWINGVALUES)
( .TRUE. - INCLUDEIN TOTAL PREDICTION )
( .FALSE.- DO NOT INCLUDE )

TEWN TRAILINCEDGE WING NOISE (L) FNKAFM
(DEFAULT=.TRUE.)

TEHTN TRAILINGEDGE HORIZONTALTAiL NOISE (L) FNkAFM
(DEFAULT=.TRUE.)

TEVTN TRAILINGEDGE VERTICALTAIl N_IS;_(L) FNKAFM
(DEFAULT=.TRUE.)

TEFN TRAILINGEDGE FLAP NOISE (L) FNKAFM
(DEFAULT=.FALSE.)
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_t

LESN LEADINGEDGE SLAT NOISE (L) FNKAFM
(DEFAULT=.FALSE.)

MLGN MAIN LANDINGGEAR NOISE (L) FNKAFM
(DEFAULT-.TRUE.)

NLGN NOSE LANDINGGEAR NOISE (L) FNKAFM
(DEFAULT=.TRUE.) "',

'i

MEMBERS MODULES

FLI (FLIXXX)- MULTI-RECORDMEMBEROF SOURCE PREAFM
TIME DATA.

SFIELD(FREQ) - ONE RECORDMEMBER OF THE VALUES FNKAFM i
OF FREQUENCYIN HERTZ.

I

SFIELD(THETA)- ONE RECORD MEMBEROF THE VALUES FNKAFM i
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBER OF THE VALUES FNKAFM
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGRESS.

OUTPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER (M),(FT) FNKAFM
(RS)

MEMBERS MODULES

FNKAFM(XXXO01)- NNN TYPE ONE DATA TABLES{)FTHE FNKAFM
MEAN-SQUAREACOUSTICPRESSURE

FNKAFMiXXXNNN) FOR NNN SOURCETIMES

LOCAL
USER PARAMETERS MODULES

NTIMES NUMBEROF SOURCETIME VALUES (1) IF,PREAFM
I LOOP INDEX (1) IF,PARAM
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

SOURCETIMES (RS) PREAFM
LANDTG MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

LANDINGGEAR POSITIONFOR EACH TIME (A) PREAFM
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AIRCRAFTMACH NUMBER FOR EACH TIME (RS) PREAFM
DELTATFMULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

FLAP SETTINGANGLE FOR EACH TIME (RS) PREAFM
CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AMBIENTSPEED OF SOUND FOR EACH TIME PREAFM
(M/S),(FT/S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TII,IE(KG/M**3), PREAFM
(SLUG/FT**3)(RS)

5-57

O0000003-TSE02



PROCEDUREPROCLIB( TFNKAFM)

MUTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
DYNAMICVISCOSITYFOR EACH TIME PREAFM
(KG/(MS)),(SLUG/(FTS)) (MS)

LANDG LANDINGGEAR POSITIONFOR TIME I (A) PARAM,
FNKAFM

MA AIRCRAFTMACH NUMBERFOR TIME I (MS) PARAM,
FNKAFM

DELTAF FLAP SETTINGANGLE FOR TIME I (MS) PARAM,
FNKAFM

STIME SOURCETIME FOR TIME I (MS) PARAM,
FNKAFM

CA AMBIENTSPEED OF SOUND FOR TIME I (M/S), PARAM,
(FT/S)(MS) FNKAFM

RHOA AMBIENTDENSITYFOR TIME I (KG/M**3), PARAM,
(SLUG/FT**3)(MS) FNKAFM

MUA DYNAMICVISCOSITYAT TIME I (KG/(MS)), PARAM,
(SLUG/(FTS)) (MS) FNKAFM

SCRNNN INDEX FOR SOURCEMEMBER NAME = I (1) PARAM,
FNKAFM

MEMBERS- NONE

FUNCTIONS

1. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. EXECUTEPREAFMMODULE TO GET AIRFRAMENOISE PARAMETERS.
3. INITIALIZESOURCETIME LOOP.
4. EXECUTEFNKAFMMODULE FOR EACH SOURCETIME ON FLI(FLIXXX)

UNIT MEMBER.

MODULES CALLED- PREAFMFNKAFM

PROCEDURESCALLED - XPREAFMXFNKAFM

CALLINGPROCEDURES- NONE
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****PROCEDURETGECOR

PURPOSE- TO COMPUTETHE COMBUSTIONNOISE USING MODULE GECOR
FOR A TIME DEPENDENTPROBLEMWITH INPUT DATA ON
ENGINE STATETABLES.

AUTHOR - DSW(L03/O0/O0)
DSW(L03/O0/O5)
MMF(L03/O0/09)

INPUT
USER PARAMETERS MODULES

AE ENGINE REFERENCEAREA (M**2),(FT**2) GECOR
(RS) (DEFAULT=0.7854M**2)

k COMBUSTORENTRANCEAREA, RE AE (AS) GECOR
(DEFAULT=I.)

PREPRT OUTPUTPRINT OPTION FOR PRECORMODULE PRECOR
(1) (DEFAULT=3)
0 - NO PRINT
I - INPUTPRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUT AND OUTPUTPRINT

IUNITS INPUT UNIT OPTION (A) (DEFAULT=2HSI) PRECOR,
2HSI - ST UNITS GECOR
7HENGLISH- ENGLISHUNITS

ITYPE TYPE OF INTERPOLATIONTO BE USED ON THE PRECOR
ENGINE STATE TABLES (1) (DEFAULT=I)
I - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) GECOR
(RS) (DEFAULT=SQRT(AE))

NENG NUMBEROF ENGINES(1) (DEFAULT=I) GECOR
SCRXXX THREE LETTER ID USED TO FORM MEMBER NAME GECOR,

FLI(FLIXXX)AND GECOR(XXXNNN)(A) PRECOR
(DEFAULT=3HXXX)

lOUT CODE FOR NOISE DATA OUTPUT (1) GECOR
(DEFAULT=3)
0 - NO PRINT BUT GENERATEGECOR(XXXNNN).
-I - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
I - OUTPUTPRINT IN DB AND GENERATE

GECOR(XXXNNN).
2 - nUTPUTPRINT IN DIMENSIONLESSFORM

AND GENERATEGECOR(XXXNNN).
3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB AND GENERATEGECOR(XXXNNN).
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IPRINT OUTPUTPRINT OPTIONFORGECORMODULE GECOR
(I) (DEFAULT=3)
0 - NOPRINT i
1 - INPUT PRINT ONLY
2 - OUTPUTPAINT ONLY ",.,.
3 - BOTHINPUT ANDOUTPUTPRINT

TDDELT DESIGNTURBINETEMPERATURERISE, GECOR
RE AMBIENTTEMPERATURE(RS)
(DEFAULT=O.5)

MEMBERS MODULES

FLI (FLIXXX)- MULTI-RECORDMEMBER OF SOURCE PRECOR
TIME DATA.

ENG (COREI) - TYPE I DATA TABLE OF THE CORE PRECOR
ENTRANCEFLOW STATEDATA.

ENG (CORE2) - TYPE 1 DATA TABLE OF THE CORE PRECOR

EXIT FLOW STATE DATA. i
SFIELD(FREQ ) - ONE RECORDMEMBEROF THE VALUES PRECOR

OF FREQUENCYIN HERTZ. !
1

SFIELD(THETA) - ONE RECORDMEMBEROF THE VALUES PRECOR
OF POLAR DIRECTIVITYANGLE IN i
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES PRECOR
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULES

RS RADIAL DISTANCEFROM SOURCETO OBSERVER GECOR
(M),(FT)(RS)

GECERR ERROR PARAMETER(1)
0 - NO ERRORS ENCOUNTERED.
I - MEMBERMANAGERERROR OCCURREDON OPEN.
2 - INSUFFICIENTLDS AVAILABLE.
3 - MEMBER MANAGERERROR OCCURREDON READ.
4 - AT LEAST ONE USER PARAMETERHAS AN

INVALIDVALUE.
5 - UNABLETO BUILD TABLE GECOR(XXXNNN).
6 - AN INVALIDVALUE WAS CALCULATEDDURING

EXECUTION.

MEMBERS MODULES

GECOR (XXXOOl)- NNN TYPE I DATA TABLES OF THE GECOR
MEAN-SQUAREACOUSTICPRESSURE

GECOR'(XXXNNN)'"FOR NNN SOURCETIMES.
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LOCAL
USERPARAMETERS NODULES

NTIMES NUMBEROF SOURCETIME VALUES(I) IF,PRECOR
I LOOPINDEX (I) IF,PARAM
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PARAN, ..

SOURCETIMES (RS) PRECOR
MTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

ENTRANCEMASS FLOW RATE FOR EACH TIME (RS) PRECOR
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AIRCRAFTMACH NUMBER FOR EACH TIME (RS) PRECOR
PTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

COMBUSTORENTRANCETOTAL PRESSUREFOR PRECOR
EACH TIME (RS)

TT1 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
COMBUSTORENTRANCETOTAL TEMPERATUREFOR PRECOR
EACH TIME (RS)

TT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
COMBUSTOREXIT TOTAL TEMPERATUREFOR EACH PRECOR
TIME (RS)

CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTSPEED OF SOUND FOR EACH TIME (RS) PRECOR

RHOTA MULTI-ELE_;ENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (RS) PRECOR

STIME SOURCETIME VALUE FOR TIME I (RS) PARAM,
GECOR

MDOT COMBUSTORENTRANCEMASS FLOW RATE FOR PARAM,
TIME I (RS) GECOR

MA AIRCRAFTMACH NUMBERFOR TIME I (RS) PARAM,
GECOR

PI COMBUSTORENTRANCETOTAL PRESSUREFOR PARAM,
TIME I (RS) GECOR

TI COMBUSTORENTRANCETOTAL TEMPERATURE PARAM,
FOR TIME I (RS) GECOR

TJ COMBUSTOREXIT TOTAL TEMPERATUREFOR PARAM,
TIME I (RS) GECOR

CA AMBIENTSPEEDOF SOUND FOR TIME I (M/S), PARAM,
(FT/S) (RS) GECOR

RHOA AMBIENTDENSITYFORTIME I (KG/H**3), PARAH,
(SLUG/FT**3) (RS) GECOR

SCRNNN INDEXFORSOURCEMEMBERNAME= I (I) PARAM,
GECOR

MEMBERS- NONE

FUNCTIONS

I. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. EXECUTEPRECORMODULETO GET CORE NOISE PARAMETERS.
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3. INITIALIZESOURCETIME LOOP. ]

4, EXECUTEGECOR MODULEFOR EACH SOURCETIME ON FLI(FLIXXX) 1
UNIT MEMBER. i

MODULESCALLED - PRECORGECOR ....,.
.!

PROCEDURESCALLED- XPRECORXGECOR I
1

CALLINGPROCEDURES- NONE
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****PROCEDURETGETUR i

PURPOSE- TO COMPUTETHETURBINENOISEUSINGMODULEGETUR i
FORA TIME DEPENDENTPROBLEMWITH INPUT DATAON ... !
ENGINESTATETABLES, ";

AUTHOR- DSW(L03/OO/O0)
WKB(L03/O0/01) ':
DSW(LO3/OO/OS)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

AE ENGINEREFERENCEAREA (M**2),(FT**2)(RS) GETUR
(DEFAULT=PI/4.M**2)

NENG NUMBEROF ENGINES(1) (DEFAULT=I) GETUR
RS DISTANCEFROM SOURCETO OBSERVER (M),(FT) GETUR

(RS) (DEFAULT=SQRT(AE))
AREA TURBINEINLET CROSS-SECTIONALAREA, RE AE GETUR

(RS) (DEFAULT=I.)
NBLADE NUMBEROF ROTOR BLADES (1) (DEFAULT=20) GETUR
D TURBINEROTOR DIAMETER,RE SQRT(AE)(RS) GETUR

(DEFAULT=I.)
SCRXXX THREE LETTER ID USED TO FORM MEMBERNAME GETUR,

FLI(FLIXXX)AND GETUR(XXXNNN)(A) PRETUR
(DEFAULT=3HXXX)

BROAD BROADBANDNOISE OPTION (L) GETUR
.TRUE. COMPUTEBROADBANDNOISE (DEFAULT)
.FALSE.DO NOT COMPUTE

PURE PURE TONE OPTION (L) GETUR
.TRUE. COMPUTEPURE TONES (DEFAULT)
.FALSE.DO NOT COMPUTE

lOUT OUTPUTCODE FOR TABLE AND PRINTEDOUTPUT GETUR
(1) (DEFAULT=3)
O - NO PRINT BUT GENERATEGETUR(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
i - OUTPUTPRINT IN DB AND GENERATE

GETUR(XXXNNN).
2 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND GENERATEGETUR(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB AND GENERATEGETUR(XXXNNN).
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IPRINT OUTPUT PRINT CODE FOR GETUR MODULE GETUR
(1) (DEFAULT=3)
O - NOPRINT
I INPUT PRINTONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

IUNITS INPUTUNIT OPTION (A) (DEFAULT=2HSl) GETUR,
2HSl - Sl UNITS PRETUR
7HENGLISH- ENGLISHUNITS

ITYPE TYPE OF INTERPOLATIONTO BE USED ON THE PRETUR
ENGINE STATE TABLES (1) (DEFAULT=I)
1 - LINEARINTERPOLATION
2 - CUBIC SPLINEINTERPOLATION

IRATIO SPECIFICHEATS OPTION (A) PRETUR
8HCONSTANT- CONSTANTRATIO OF SPECIFIC

HEATS (DEFAULT)
8HVARIABLE- VARIABLERATIO OF SPECIFIC

HEATS
PREPRT OUTPUT PRINT CODE FOR PRETURMODULE PRETUR

(1) (DEFAULT=3)
O - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUTPRINT

MEMBERS MODULES

FLI (FLIXXX ) - MULTI-RECORDMEMBEROF SOURCE PRETUR
TIME DATA.

ENG (TURBINEI)- TYPE I DATA TABLE OF THE PRETUR
TURBINEENTRANCEFLOW STATE.

ENG (TURBINE2)- TYPE I DATA TABLE OF THE PRETUR
TURBINEEXIT FLOW STATE.

SFIELD(FREQ ) - ONE RECORDMEMBER OF THE VALUES GETUR
OF FREQUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORDMEMBER OF THE VALUES GETUR
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES GETUR
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) GETUR
(RS)
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GETERR ERROR PARAMETER(I) GETUR 1

i

O - NO ERRORS ENCOUNTERED.
I - MEMBERMANAGERERROR OCCURREDON OPEN. !
2 - INSUFFICIENTLDS AVAILABLE. " 1
3 - MEMBER Ivt_NAGERERROR OCCURREDON READ.
4 - AT LEAST ONE USER PARAMETERHAS AN I

INVALIDVALUE. I
5 - UNABLETO BUILD TABLE GETUR(XXXNNN)
6 - AN INVALIDVALUE WAS CALCULATEDDURING

EXECUTION.

MEMBERS MODULES

GETUR(XXXO01)- NNN TYPE I DATA TABLES OF THE GETUR
MEAN-SQUAREACOUSTICPRESSURE=,.

GETUR(XXXNNN) FOR NNN SOURCETIMES.

LOCAL
USER PARAMETERS MODULES

NTIMES NUMBEROF SOURCETIME VALUES (1) IF,PRETUR
I LOOP INDEX (1) IF,PARAM
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PRETUR

SOURCETIMES (RS) PARAM
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AIRCRAFTMACH NUMBER FOR EACH TIME (RS) PRETUR
MTI MULTI-ELEMENTPARAMETERCONTAININGTHE PRETUR

CORE MASS FLOW RATE FOR EACH TIME (RS)
NTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

ROTATIONALSPEED FOR EACH TIME (RS) PRETUR
TTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

ENTRANCETOTAL TEMPERATUREFOR EACH TIME PRETUR
(RS)

TT2 MULTI-ELEMENTPARAMETERCONTAININGTHE P_RAM,
EXIT STATICTEMPERATUREFOR EACH TIME (RS) PRETUR

CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTSPEED OF SOUND FOR EACH TIME PRETUR
(M/S),(FT/S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (KG/M**3), PRETUR
(SLUG/FT**3) (RS)

FTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
FUEL-TO-AIRRATIO FOREACHTIME (RS) PRETUR

HTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
ABSOLUTEHUMIDITYFOREACHTIME (RS) PRETUR

MA AIRCRAFTMACHNUMBERAT TIME I (RS) PARAM,
GETUR

ROTSPD ROTATIONALSPEEDAT TIME I (RS) PARAM,
GETUR
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TTI ENTRANCETOTAL TEMPERATUREAT TIME I (RS) PARAM,
GETUR

TSJ EXIT STATICTEMPERATUREAT TIME I (RS) PARAM,
GETUR

CA AMBIENTSPEED OF SOUND AT TIME I (M/S), PARAM,
(FT/S)(RS) GETUR

RHOA AMBIENTDENSITYAT TIME I (KG/M**3), PARAM,
(SLUG/FT**3) (RS) GETUR

SCRNNN INDEXFORSOURCEMEMBERNAME= I (I) PARAM,
GETUR

STIME SOURCETIME VALUEAT TIME I (RS) PARAM,
GETUR 1

F FUEL-TO-AIRRATIO AT TIME I (RS) PARAM, i
GETUR

HA ABSOLUTEHUMIDITYAT TIME I (RS) PARAM= i
GETUR

MEMBERS- NONE

FUNCTIONS

I. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. EXECUTEPRETURMODULETO GET TURBINENOISE PARAMETERS.
3. INITIALIZESOURCETIME LOOP.
4. EXECUTEGETUR MODULE FOR EACH SOURCETIME ON FLI(FLIXXX)

UNIT MEMBER.

MODULESCALLED- PRETURGETUR

PROCEDURESCALLED- XPRETURXGETUR

CALLINGPROCEDURES- NONE
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****PROCEDURETHDNFAN

PURPOSE- TO COMPUTEFAN NOISE USING _)DUI.EIIDNFANFOR A TIME
DEPENDENTPROBLEMWITH INPUTDATA ON ENGINE STATE
TABLES.

AUTHOR - DSW(L03/OO/OO)
WKB(L03/O0/01)
DSW(L03/O0/05)
MMF(L03/OO/09)

INPUT
USERPARAMETERS MODULES

PREPRT OUTPUTPRINT OPTIONFORPREFANMODULE PREFAN
(I) (DEFAULT=3)
0 - NOPRINT
1 - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

IUNITS INPUT UNIT OPTION (A) (DEFAULT=2HSI) PREFAN, i
2HSI - ST UNITS HDNFAN
7HENGLISH- ENGLISHUNITS

ITYPE TYPE OF INTERPOLATIONTO BE USED ON THE PREFAN

ENGINESTATE TABLES (1) (DEFAULT=I)
I - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

AE ENGINE REFERENCEAREA (M**2),(FT**2)(MS) HDNFAN
(DEFAULT=PI/4.M**2)

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) HDNFAN
(MS) (DEFAULT=SQRT(AE))

AFAN FAN INLET CROSS-SECTIONALAREAt RE AE HDNFAN
(MS) (DEFAULT=I.)

OIAM FAN ROTOR DIAMETER,RE SQRT(AE)(MS) HDNFAN
(DEFAULT=I.128)

MD FAN ROTOR RELATIVETIP MACH NUMBER AT HDNFAN
DESIGN POIN-_(MS) (DEFAULT=I.)

RSS ROTOR-STATORSPACING,RE MEAN ROTOR BLADE HDNFAN
CHORD (RS) (DEFAULT=I.)

NBANDS NUMBEROF I/3 OCTAVEBANDS FOR TONE HDNFAN
FREQUENCYSHIFT (1) (DEFAULT=O)

NENG NUMBEROF ENGINES (1) (DEFAULT=I) HDNFAN
NB NUMBEROF ROTOR BLADES (1) (DEFAULT=20) HDNFAN

NV NUMBEROF STATORVANES Ill (DEFAULT=50) HDNFANIGV INLETGUIDE VANE INDEX (DEFAULT=I) HDNFAN
I - FOR A FAN WITHOUTIGV'S
2 - FOR A FAN WITH IGV'S

DIS INLET FLOWDISTORTIONINDEX (1) HDNFAN
I - NO INLETFLOW DISTORTION(DEFAULT)
2 - INLETFLOW DISTORTED
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lOUT OUTPUT CODE FOR TABLE AND PRINTEDOUTPUT HDNFAN
(1) (DEFAULTs3)
0 - NO PRINT BUT GENERATEHDNFAN(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
I - OUTPUTPRINT IN DB AND GENERATE

HDNFAN(XXXNNN). .
2 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND GENERATEHDNFAN(XXXNNN).
3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB AND GENERATEHDNFAN(XXXNNN).
IPRINT OUTPUT PRINT OPTION FOR HDNFANMODULE HDNFAN

(I) (DEFAULT=3)
0 - NOPRINT
1 - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTHINPUTANDOUTPUTPRINT

SCRXXX THREE LETTER ID USED TO FORM MEMBERNAME HDNFAN,
FLI(FLIXXX)AND HDNFAN(XXXNNN)(A) PREFAN
(DEFAULT=3HXXX)

(THE NEXT SIX PARAMETERSHAVE THE FOLLOWINGVALUES (L))
( .TRLIE.-INCLUDE IN TOTAL PREDICTION(DEFAULT))
( )
INRS INLET ROTOR-STATORINTERACTIONTONES
INCT COMBINATIONTONE NOISE
INDIS INLFT FLOW DISTORTIONTONES
INBB INLETBROADBANDNOISE
IDRS DISCHARGEROTOR-STATORINTERACTIONTONES
IDBB DISCHARGEBROADBANDNOISE

MEMBERS MODULES

FLI (FLIXXX)- MULTI-RECORDMEMBER OF SOURCE PREFAN
TIME DATA.

ENG (FANI ) - TYPE I DATA TABLE OF THE FAN PREFAN
ENTRANCEFLOW STATE.

ENG (FAN2 ) - TYPE I DATA TABLE OF THE FAN PREFAN
EXIT FLOW STATE.

SFIELD(FREQ ) - ONE RECORDMEMBEROF THE VALUES HDNFAN
OF FREQUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORDMEMBEROF THE VALUES HDNFAN
OF POLAR DIRECTIVITYANGLE IN
DEGREES.
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SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES HDNFAN I
OF AZIMUTHALDIRECTIVITYANGLE

IN DEGREES. !

OUTPUT !
USER PARAMETERS MODULES

.q

RS DISTANCEFROM SOURCETO OBSERVER(M),(FT) HDNFAN
(RS)

MEMBERS MODULES

HD,I/,N(XXXOOl)- NNN TYPE ONE DATA TABLES OF THE HDNFAN
MEAN-SQUAREACOUSTICPRESSURE

HDNFAN(XXXNNN) FOR NNN SOURCETIMES.

LOCAL
USER PARAMETERS MODULES

NTIMES NUMBEROF SOURCETIME VALUES (1) IF,PREFAN
I LOOP INDEX (1) IF,PARAM
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

SOURCETIMES (RS) PREFAN
MTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

FAN MASS FLOW RATE FOR EACH TIME (RS) PREFAN
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AIRCRAFTMACH NUMBER FOR EACH TIME (RS) PREFAN
NTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM, 1

ROTATIONALSPEED FOR EACH TIME (RS) PREFAN
DTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

FAN TOTAL TEMPERATURERISE FOR EACH PREFAN
TIME (RS)

MT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PREFAN
EXIT MASS FLOW RATE FOR EACH TIME (RS)

CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTSPEEDOF SOUND FOR EACH TIME PREFAN
(M/S),(FT/S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (KG/M**3), PREFAN
(SLUG/FT**3)(RS)

MDOT VALUE OF MASS FLOW RATE FOR TIME I (RS) PARAM,
HDNFAN

MA VALUE OF AIRCRAFTMACH NUMBERFOR TIME I PARAM,
(RS) HDNFAN

N VALUE OF ROTATIONALSPEEDAT TIME I (RS) PARAM,
HDNFAN

DELTAT VALUE OF FAN TOTAL TEMPERATURERISE FOR PARAM,
TIME I (RS) HDNFAN

CA VALUE OF AMBIENTSPEED OF SOUND FOR PARAM,
TIME I (M/S),(FT/S)(RS) HDNFAN
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RHOA VALUE OF AMBIENTDENSITYFOR TIME I P_RAM,
(KG/M**3),(SLUG/FT**3)(RS) HDNFAN

SCRNNN INDEX FOR SOURCEMEMBERNAME = I (1) PARAM,
HDNFAN

STIME VALUE OF SOURCETIME FOR TIME I (RS) PARAM,
HDNFAN .,

MEMBERS- NONE

FUNCTIONS

I. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. EXECUTEPREFANMODULE TO GET FAN NOISE PARAMETERS.
3. INITIALIZESOURCETIME LOOP.
4. EXECUTEHDNFANMODULE FOR EACH SOURCETIME ON FLI(FLIXXX)

UNIT MEMBER. i

MODULESCALLED - PREFANHDNFAN

PROCEDURESCALLED - XPREFANXHDNFAN

CALLINGPROCEDURES- NONE
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t
*".**PROCEDURETSAESHK !

PURPOSE- TO COMPUTETHE SHOCK CELL NOISE USING MODULE 5AESHK
FOR A TIME DEPENDENTPROBLEMWITH INPUTDATA ON AN
ENGINE STATETABLE. " !

AUTHOR - DSW(LO3/O0/O0)
DSW(LO3/O0/05) i
MMF(LO3/OU/O9)

INPUT
USER PARAMETERS MODULES

AE ENGINE REFERENCEAREA (M**2),(FT**2) PREJET,
(RS) (DEFAULT=PI/4.M**2) SAESHK ,

AP PRIMARYNOZZLEPLUG AREA, RE AE (RS) PREJET i
(DEFAULT=O.)

DELTA ANGLE BETWEENFLIGHTVECTORAND ENGINE SAESHK
INLET AXIS (DEG) (RS) (DEFAULT=O,)

IRATIO SPECIFICHEATS OPTION (A) PREJET i
8HCONSTANT- CONSTANTRATIO OF SPECIFIC

HEATS (DEFAULT)
8HVARIABLE- VARIABLERATIO OF SPECIFIC

HEATS
ITYPE TYPE OF INTERPOLATIONTO BE USED ON THE PREJET

ENGINE STATE TABLES (1) (DEFAULT=I)
I - LINEARINTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

IUNITS INPUTUNIT OPTION (A) (DEFAULT=2HSl) PREJET,
2HSI - ST UNITS SAESHK
7HENGLISH- ENGLISHUNITS

PREPRT OUTPUTPRINT OPTION FOR PREJETMODULE PREJET

(1) (DEFAULT=3)
0 - NO PRINT
I - INPUTPRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUTPRINT

RS RADIALDISTANCEFROM NOZZLE EXIT TO SAESHK
OBSERVER(M),(FT)(RS) (DEFAULT=SQRT(AE))

NENG NUMBEROF ENGINES (1) (DEFAULT=I) SAESHK
SCRXXX THREE LETTER ID USED TO FORM MEMBER PREJET,

NAME FLI(FLIXXX)AND SAESHK(XXXNNN)(A) SAESHK
(DEFAULT=3HXXX)

lOUT CODE FOR NOISE DATA OUTPUT (1) SAESHK
(DEFAULT=3)
0 - NO PRINT BUT GENERATESAESHK(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
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-3 - OUTPUT PRINT IN DIMENSIONLESSFORM
AND DB BUT NO TABLE.

I - OUTPUT PRINT IN DB AND GENERATE
SAESHK(XXXNNN).

2 - OUTPUTPRINT IN DIMENSIONLESSFORM
AND GENERATESAESHK(XXXNNN).

3 - OUTPUTPRINT IN DIMENSIONLESSFORM
AND DB AND GENERATESAESHK(XXXNNN).

IPRINT OUTPUT PRINT OPTIONFOR SAESHKMODULE SAESHK
(1) (DEFAULT=3)
0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

MEMBERS MODULES

FLI (FLIXXX)- MULTI-RECORDMEMBEROF SOURCE PREJET
TIME DATA.

ENG (PRIM ) - TYPE I DATA TABLE OF THE NOZZLE PREJET
FLOW STATE DATA.

SFIELD(FREQ ) - ONE RECORDMEMBER OF THE VALUES SAESHK
OF FREOUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORDMEMBER OF THE VALUES SAESHK
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES SAESHK
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

OUTPUT MODULES
USER PARAMETERS

RS RADIALDISTANCEFROM NOZZLEEXIT TO SAESHK
OBSERVER(M),(FT)(RS)

SAEERR ERROR PARAMETER(1) SAESHK
0 - NO ERRORSENCOUNTERED.
I - MEMBER MANAGERERROR OCCURREDON OPEN.
2 - INSUFFICIENTLDS AVAILABLE.
3 - MEMBERMANAGERERROR OCCURREDON READ.
4 - AT LEAST ONE USER PARAMETERHAS AN

INVALIDVALUE.
5 - UNABLETO BUILD TABLE SAESHK(XXXNNN).
6 - AN INVALIDVALUE WAS CALCULATED

DURING EXECUTION.
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MEMBERS MODULES

SAESHK(XXXO01)- NNN TYPE I DATA TABLESOF THE SAESHK
MEAN-SQUAREACOUSTICPRESSUREoe.

SAESHK(XXXNNN) FOR NNN SOURCETIMES.

LOCAL
USER PARAMETERS MODULES

NTIMES NUMBEROF SOURCETIME VALUES (1) IF,PREJET
I LOOP INDEX (1) IF,PARAM
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET,

SOURCETIMES (RS) PARAM
ATI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

JET AREA FOR EACH TIME (RS) PREJET
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM, i

AIRCRAFTMACH NUMBER FOR EACH TIME (RS) PREJET I
DETI MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

JET EQUIVALENTDIAMETERFOR EACH TIME (RS)
DHTI MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

JET HYDRAULICDIAMETERFOR EACH TIME (RS)
MTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

JET MACH NUMBER FOR EACH TIME (RS) PREJET i
TTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

JET TOTAL TEMPERATUREFOR EACH TIME (RS) PREJET
VTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

JET VELOCITYFOR EACH TIME (RS) PREJET
RSHTI MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

RATIO OF SPECIFICHEATS FOR EACH TIME (RS)
RHOTI MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

JET DENSITYFOR EACH TIME (RS)
CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AMBIENTSPEEDOF SOUND FOR EACH TIME PREJET
(M/S),(Fr,'S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (KG/M**3), PREJET
(SLUG/FT**3) (RS)

AJ VALUE OF JET AREA FOR TIME I (RS) PARAM,
SAESHK

TJ VALUE OF JET TEMPERATUREFOR TIME I (RS) PARAM,
SAESHK

VJ VALUE OF JET VELOCITYFOR TIME I (RS) PARAM,
SAESHK

MJ VALUE OF JET MACH NUMBER FOR TIME I (RS) PARAM,
SAESHK

RHOA VALUE OF AMBIENTDENSITYFOR TIME I PARAM,
(KG/M**3),(SLUG/FT**3)(RS) SAESHK

CA VALUE OF AMBIENTSPEED OF SOUNI)FOR TIME I PARAM,
(M/S),(FT/S)(RS) SAESHK
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MA VALUE OF THE AIRCRAFTMACH NUMBERFOR PARAM,
TIME I (RS) SAESHK ,

SCRNNN INDEXFOR SOURCEMEMBER NAME = I (1) PARAM,
SAESHK ....

STIME VALUE OF SOURCETIME FOR TIME I (RS) PARAM, "_
SAESHK i

MEMBERS- NONE

FUNCTIONS

I. LOAD SFIELDDATA UNIT IF NOT ASSIGNED.
2. EXECUTEPREJETMODULE TO GET JET NOISE PARAMETERS.
3. INITIALIZESOURCETIME LOOP.
4. EXECUTESAESHKMODULE FOR EACH SOURCETIME ON FLI(FLIXXX)

UNIT MEMBER.

MODULESCALLED- PREJETSAESHK

PROCEDURESCALLED- XPREJETXSAESHK

CALLINGPROCEDURES- NONE
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****PROCEDURETSGLJET

PURPOSE- TO COMPUTETHE JET EXHAUSTNOISE USING MODULE SGLJET

FOR A TIME DEPENDENTPROBLEMWITH I_PUT DATA ON AN .......
ENGINE STATE T_BLE.

AUTHOR- DSW(L03/O0/O0)
DSW(L03/O0/05)
MMF(LO3/O0/09)

INPUT
USER PARAMETERS MODULES

AE ENGINEREFERENCEAREA (M**2),(FT**2) PREJET,
(RS) (DEFAULT=PI/4.M**2) SGLJET i

AP PRIMARYNOZZLEPLUG AREA, RE AE (RS) PREJET
(DEFAULT=O.)

IRATIO SPECIFICHEATS OPTION (A) !
8HCONSTANT- CONSTANTRATIO OF SPECIFIC

HEATS (DEFAULT)
8HVARIABLE- VARIABLERATIO OF SPECIFIC

HEATS
ITYPE TYPE OF INTERPOLATIONTO BE USED ON THE PREJET

ENGINESTATE TABLES (1) (DEFAULT=I)
I - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

IUNITS INPUT UNIT OPTION (A) (DEFAULT=2HSI) PREJET,
2HSI - ST UNITS SGLJET
7HENGLISH- ENGLISHUNITS

PREPRT OUTPUT PRINT OPTIONFOR PREJETMODULE PREJET
(1) (DEFAULT=3)
0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUTPRINT

RS RADIALDISTANCEFROM NOZZLE EXIT TO SGLJET
OBSERVER(M),(FT)(RS) (OEFAULT=SQRT(AE))

DELTA ANGLE BETWEENFLIGHT VECTORAND ENGINE SGLJET
INLETAXIS (DEGREES)(RS) (DEFAULT=O.)

NENG NUMBEROF ENGINES (1) (DEFAULT=I) SGLJET
SCRXXX THREE LETTER ID USED TO FORM MEMBER PREJET,

NAME FLI(FLIXXX)AND SGLJET(XXXNNN)(A) SGLJET
(DEFAULT=3HXXX)

lOUT CODE FOR NOISE DATA OUTPUT (1) SGLJET
(DEFAULT=3)
O - NO PRINT BUT GENERATESGLJET(XXXNNN).
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
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-3 - OUTPUTPRINT IN DIMENSIONLESSFORM
AND DB BUT NO TABLE.

I - OUTPUTPRINT IN DB AND GENERATE
SGLJET(XXXNNN).

2 - OUTPUTPRINT IN DIMENSIONLESSFORM
AND GENERATESGLJET(XXXNNN).

3 - OUTPUT PRINT IN DIMENSIONLESSFORM
AND DB AND GENERATESGLJET(XXXNNN).

IPRINT OUTPUT PRINT OPTION FOR SGLJETMODULE SGLJET
(1) (DEFAULT=3)
0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY

3 - BOTHINPUTANDOUTPUTPRINT j
,t

MEMBERS MODULES i

FLI (FLIXXX)- MULTI-RECORDMEMBEROF SOURCE PREJET i
TIME DATA.

ENG (PRIM ) - TYPE I TABLE OF THE NOZZLE PREJET
FLOW STATE DATA.

SFIELD(FREQ ) - ONE RECORDMEMBEROF THE VALUES SGLJET
OF FREQUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORDMEMBER OF THE VALUES SGLJET
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBER OF THE VALUES SGLJET
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

SAE (OM ) - TYPE i DATA TABLE OF THE JET SGLJET
VARIABLEDENSITYEXPONENT.

SAE (PDF ) - TYPE I DATA TABLE OF THE POWER SGLJET
DEVIATIONFACTOR.

SAE (NDF ) - TYPE I DATA TABLE OF THE SGLJET
NORMALIZEDDIRECTIVITYFUNCTION.

SAE (MTH ) - TYPE I DATA TABLE OF THE SGLJET
FORWARDVELOCITY INDEX.

SAE (SCJ ) - TYPE I DATA TABLE OF THE SGLJET
SPECTRALDISTRIBUTIONFACTOR.

SAE (SCF ) - TYPE1 DATATABLEOF THE SGLJET
STROUHALNUMBERCORRECTION
FACTOR.

OUTPUT
USER PARAMETERS MODULES

RS RADIALDISTANCEFROM NOZZLEEXIT TO SGLJET

OBSERVER (M),(FT)(RS)
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]

MEMBERS NODULES

SGLJET(XXXO01)- NNN TYPE I DATA TABLESOF THE SGLJET I.
MEAN-SQUAREACOUSTICPRESSURE

SGLJETiXXXNNN) FOR NNN SOURCETIMES. "".i

LOCAL
USER PARAMETERS MODULES

NTIMES NUMBEROF SOURCETIME VALUES (1) IF,PREJET
I LOOP INDEX (1) IF,PARAM
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET,

SOURCETIMES (RS) PARAM
AT1 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

JET AREA FOR EACH TIME (RS) PREJET
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AIRCRAFTMACH NUMBER FOR EACH TIME (RS) PREJET
DETI MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

JET EQUIVALENTDIAMETERFOR EACH TIME (RS)
DHT1 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

JET HYDRAULICDIAMETERFOR EACH TIME (RS)
MTI MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

JET MACH NUMBER FOR EACH TIME (RS)
TTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

JET TOTAL TEMPERATUREFOR EACH TIME (RS) PREJET
VT1 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

JET VELOCITYFOR EACH TIME (RS) PREJET
RSHT1 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET

RATIO OF SPECIFICHEATS FOR EACH TIME (RS)
RHOTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

JET DENSITYFOR EACH TIME (RS) PREJET
CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AMBIENTSPEED OF SOUND FOR EACH TIME PREJET
(M/S),(FT/S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (KG/M**3), PREJET
(SLUG/FT**3)(RS)

AJ VALUE OF JET AREA FOR TIME I (RS) PARAM,
SGLJET

RHOJ VALUE OF JET DENSITYFOR TIME I (RS) PARAM,
SGLJET

TJ VALUE OF JET TEMPERATUREFOR TIME I (RS) PARAM,
SGLJET

VJ VALUE OF JET VELOCITYFOR TIME I (RS) PARAM,
SGLJET

RHOA VALUE OF AMBIENTDENSITYFOR TIME I PARAM,
(KG/M**3),(SLUG/FT**3)(RS) SGLJET

CA VALUE OF AMBIENTSPEED OF SOUND FOR TIME I PARAM,
(M/S),(FT/S)(RS) SGLJET
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STIME VALUE OF SOURCETIME FOR TIME I (RS) PARAM,

SGLJET i
MA VALUE OF THE AIRCRAFTMACH NUMBER FOR PARAM, i

TIME I (RS) SGLJET
SCRNNN INDEX FOR SOURCEMEMBER NAME = I (1) PARAM,

SGLJET

MEMBERS- NONE

FUNCTIONS

I. LOAD SAE AND SFIELDDATA UNITS IF NOT ASSIGNED.
2. EXECUTEPREJETMODULE TO GET JET NOISE PARAMETERS
3. INITIALIZESOURCETIME LOOP.
4. EXECUTESGLJETMODULEFOR EACH SOURCETIME ON FLI(FLIXXX)

UNIT MEMBER.

MODULESCALLED- PREJET SGLJET

PROCEDURESCALLED- XPREJETXSGLJET

CALLINGPROCEDURES- NONE
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****PROCEDURETSMBTUR

PURPOSE- TO COMPUTETHE TURBINENOISE USING MODULE SMBTUR
FOR A TIME DEPENDENTPROBLEMWITH INPUT DATA ON ".
ENGINESTATE TABLES.

AUTHOR - DSW(L03/O0/O0)
WKB(LO3/qO/01)
DSW{L03/O0/O5)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

AE ENGINEREFERENCEAREA (M**2),(FT**2)(RS) SMBTUR
(DEFAULT=PI/4.M**2)

NENG NUMBEROF ENGINES(1) (DEFAULT=l) SMBTUR
RS DISTANCEFROM SOURCE TO OBSERVER(M),(FT) SMBTUR

(RS) (DEFAULT=SQRT(AE))
AREA TURBINEINLETCROSS-SECTIONALAREA, RE AE SMBTUR

(RS) (DEFAULT=I.)
C ROTOR BLADE MEAN AXIAL CHORD OF THE SMBTUR

LAST STAGE,RE SQRT(AE)(RS)
(DEFAULT=I.)

NS NUMBEROF STAGES (1) (DEFAULT=I) SMBTUR
SCRXXX THREE LETTER ID USED TO FORM MEMBER NAME SMBTUR,

FLI(FLIXXX)AND SMBTUR(XXXNNN)(A) PRETUR
(DEFAULT=3HXXX)

lOUT OUTPUTCODE FOR TABLE AND PRINTEDOUTPUT SMBTUR
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATESMBTUR(XXXNNN).
-1 - OUTPUTPRINT IN DB BUT NO TABLE,
-2 - OUTPUTPRINT IN DIMENSIONLESSFORM

BUT NO TABLE.
-3 - OUTPUTPRINT IN DIMENSIONLESSFORM

AND DB BUT NO TABLE.
I - OUTPUTPRINT IN DB AND GENERATE

SMBTUR(XXXNNN),
2 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND GENERATESMBTUR(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESSFORM

AND DB AND GENERATESMBTUR(XXXNNN),
IPRINT OUTPUT PRINT CODE FOR SMBTURMODULE SMBTUR

(1) (DEFAULT=3)
0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT
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I

IUNITS INPUT UtIITSOPTION (A) (DEFAULT=2HSI) SMBTUR, I
2HSI - SI UNITS PRETUR 4
7HENGLISH- ENGLISHUNITS i

ITYPE TYPE OF INTERPOLATIONTO BE USED ON THE PRETUR

ENGINE STATE TABLES (1) (DEFAULT=I)
I - LINEAR INTERPOLATION
2 CUBIC SPLINE INTERPOLATION" i

IRATIO SPECIFICHEATS OPTION (A) PRETUR
8HCONSTANT- CONSTANTRATIO OF SPECIFIC

HEATS (DEFAULT)
8HVARIABLE- VARIABLERATIO OF SPECIFIC

HEATS
PREPRT OUTPUT PRINT CODE FOR PRETURMODULE PRETUR

(1) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY !I
2 - OUTPUT PRINT ONLY
3 - BOTH INFUT AND OUTPUT PRINT

MEMBERS MODULES

FLI (FLIXXX ) - MULTI-RECORDMEMBEROF SOURCE PRETUR
TIME DATA.

ENG (TURDINEI)- TYPE i DATA TABLE OF THE PRETUR
TURBINEENTRANCEFLOW STATE.

ENG (TURBINE2)- TYPE 1 DATA TABLE OF THE PRETUR
TURBINEEXIT FLOW STATE.

SFIELD(FREQ ) - ONE RECORD MEMBEROF THE VALUES SMBTUR
OF FREQUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORD MEMBEROF THE VALUES SMBTUR
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBER OF THE VALUES SMBTUR
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

JOUTPUT
USER PARAMETERS MODULES

RS DISTANCEFROM SOURCE TO OBSERVER(M),(FT) SMBTUR
(RS)

MEMBERS MODULES

SMBTUR(XXXO01)- NNN TYPE 1 DATA TABLESOF THE SMBTUR
MEAN-SQUAREACOUSTICPRESSURE

SMBTUR(XXXNNN) FOR NNN SOURCETIMES.
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LOCAL
USER PARAMETERS MODULES

NTIMES NUMBEROF SOURCETIME VALUES (1) IF,PRETUR i
I LOOP INDEX (1) IF,PARAM i
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM, "

SOURCETIMES (RS) PRETUR
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM, i

AIRCRAFTMACH NUMBER FOR EACH TIME (RS) PRETUR
MTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

CORE MASS FLOW RATE FOR EACH TIME (RS) PRETUR
NTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

ROTATIONAl.SPEED FOR EACH TIME (RS) PRETUR
TTI MULTI-ELEMENTPARAMETERCONTAININGTHE PRETUR

ENTRANCETOTAL TEMPERATUREFOR EACH TIME
(RS)

TT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
EXIT STATICTEMPERATUREFOR EACH TIME (RS) PRETUR

CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTSPEED OF SOUND FOR EACH TIME PRETUR
(M/S),(FT/S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (KG/M**3), PRETUR
(SLUG/FT**3)(RS)

FTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
FUEL-TO-AIRRATIO FOR EACH TIME (RS) PRETUR

HTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
ABSOLUTEHUMIDITYFOR EACH TIME (RS) PRETUR

MA AIRCRAFTMACH NUMBER AT TIME I (RS) PARAM,
SMBTUR

N ROTATIONALSPEED AT TIME I (RS) PARAM,
SMBTUR

MDOT CORE MASS FLOW RATE AT TIME T (RS) PARAM,
SMBTUR

TSJ EXIT STATICTEMPERATUREAT TIME I (RS) PARAM,
SMBTUR

CA AMBIENTSPEED OF SOUND AT TIME I (M/S), PARAM,
(FT/S)(RS) SMBTUR

RHOA AMBIENTDENSITYAT I'IMEI (KG/M**3), PARAM,
(SLUG/FT**3)(RS) SMBTUR

SCRNNN INDEXFOR SOURCEMEMBER NAME = I (1) PARAM,
SMBTUR

STIME SOURCETIME VALUE AT TIME I (RS) PARAM,
SMBTUR

FA FUEL-TO-AIRRATIO AT TIME I (RS) PARAM,
SMBTUR

HA ABSOLUTEHUMIDITYAT TIME I (RS) PARAM,
3MBTUR
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MEMBERS _ NONE

FUNCTIONS

I, LOAD SFIELDDATA UNIT IF NOT ASSIGNED,
2, EXECUTEPREIURMODULETO GET TURBINENOISE PARAMETERS,
3. INITIALIZESOURCETIME LOOP.
4. EXECUTESMBTURMODULE FOR EACH SOURCETIME ON FLI(FLIXXX)

UNIT MEMBER,

MODULESCALLED- PRETURSMBTUR

PROCEDURESCALLED - XPRETURXSMBTUR

CALLINGPROCEDURES- NONE
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****PROCEDURETSTNJET

PURPOSE- TO COMPUTEJE_ EXHAUSTNOISE USING MODULE STNJETFOR
A TIME DEPENDENTPROBLEMWITH INPUT DATA ON ENGINE
STATE TABLES,

AUTHOR - DSW(L03/O0/05)
MMF(L03/O0/O9)

INPUT
USER PARAMETERS MODULES

AE ENGINEREFERENCEAREA(M**2),(FT**2) PREJET,
(RS) (DEFAULT=PI/4,M**2) STNJET

AP PRIMARYNOZZLEPLUG AREA, RE AE (RS) PREjET
(DEFAULT=O.)

IRATIO SPECIFICHEATS OPTION (A) PREJET
8HCONST_NT- CONSTANTRATIO OF SPECIFIC

HEATS (DEFAULT) "
8HVARIABLE- VARIABLERATIO OF SPECIFIC

HEATS
ITYPE TYPE OF INTERPOLATIONTO BE USED ON THE PREJET

ENGINESTATE TABLES (1) (DEFAULT=I)
1 - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

IUNITS INPUT UNIT OPTION (A) (DEFAULT=2HSI) PREjET,
2HSI - Sl UNITS STNJET
7HENGLISH- ENGLISHUNITS

PREPRT OUTPUTPRINT OPTIONFOR PREJETMODULE PREJET
(1) (DEFAULT=3)
0 - NO PRINT
I - INPUT PRINT ONLY
2 - OUTPUTPRINT ONLY
3 - BOTH INPUTAND OUTPUT PRINT

RS DISTANCEFROM NOZZLEEXIT TO OBSERVER STNJET
(M),(FT)(RS) (DEFAULT=SQRT(AE))

DELTA ANGLE BETWEENFLIGHTVECTOR AND ENGINE STNJET
INLETAXIS (DEGREES)(RS) (DEFAULT=O.)

NENG NUMBEROF ENGINES(1) (DEFAULT=I) STNJET
SCRXXX THREE LETTER ID USED TO FORM MEMBER

NAME FLI(FLIXXX)AND STNJFT(XXXNNN)(A}
(DEFAULT=3HXXX)

lOUT CODE FOR NOISE DATA OUTPUT (1) STNJET
(DEFAULT=3)
0 - NO PRINT BUT GENERATESTNJET(XXXNNN),
-I - OUTPUTPRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONALFORM

BUT NO TABLE,
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-3 OUTPUTPRINT IN DIMENSIONALFORM
AND DB BUT NO TABLE.

I - OUTPUTPRINT IN DB AND GENERATE
STNJET(XXXNNN).

2 - OUTPUT PRINT IN PIMENSIONLESSFORM
AND GENERATESTNJET(XXXNNN).

3 - OUTPUT PRINT IN DIMENSIONLESSFORM
AND DB AND GENERATESTNJET(XXXNNN).

IPRINT OUTPUT PRINT OPTION FOR STNJETMODULE STNJET
(I) (DEFAIILT=3)
0 - NO PRINT
I - INPUTPRINT ONLY i
2 - OUTPUT PRINT ONLY
3 BOTH INPUTAND OUTPUTPRINT- I

PLUG NOZZLEPLUG OPTION (L) (DEFAULT=.FALSE.)STNJET
.TRUE. - CONICALPI.UGNOZZLE
.FALSE.- NO PLUG

CIRCLE NOZZLETYPE OPTION (L) (DEFAULT=.FALSE.)STNJET
.TRUE. - CIRCULARNOZZLE
.FALSE.- COAXIALNOZZLE

SUPER SHOCK NOISE OPTION (L) (DEFAULT=.FALSE.)STNJET
.TRUE. - COMPUTEPRIMARYSTREAMSHOCK

NOISE
.FALSE.- DO NOT COMPUTE

MEMBERS MOOULES

FLI (FLIXXX)- MULTI-RECORDMEMBER OF SOURCE PREjET
TIME DATA.

ENG (PRIM ) - TYPE I DATA TABLE OF THE PREJET
PRIMARYNOZZLEFLOW STATE.

ENG (_EC ) - TYPE I DATA TABLE OF THE PREJET
SECONDARYNOZZLE FLOW STATE.

SFIELD(FREQ ) . ONE RECORDMEMBEROF THE VALUES STNJET
OF FREQUENCYIN HERTZ.

SFIELD(THETA) - ONE RECORDMEMBEROF THE VALUES STNJET
OF POLAR DIRECTIVITYANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORDMEMBEROF THE VALUES STNJET
OF AZIMUTHALDIRECTIVITYANGLE
IN DEGREES.

STNTBL(jDF ) - TYPE I DATA TABLE OF THE JET STNJET
MIXING NOISE SPECTRAL
DISTRIBUTIONFACTOR.

STNTBL(SDF ) - TYPE 1 DATA TABLE OF THE SHOCK STNJET
NOISE SPECTRALDISTRIBUTION
FACTOR.

STNTBL(FSP ) - TYPE i DATA TABLE OF THE STNJET
FREQUENCYSHIFT PARAMETER.
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OUTPUT
USER PARAMETERS MODULES ,

w

RS DISIANCEFROM SOURCETO OBSERVER(M),(FT)STNJET
(RS)

MEMBERS MODULES

STNJET(XXXO01)- NNN TYPE I DATA TABLESOF THE STNJET
MEAN-SQUAREACOUSTICPRESSURE

STNJET(XXXNNN) FOR NNN SOURCETIMES,

LOCAL
USER PARAMETERS MODULES

4

NTIMES NUMBER OF SOURCETIME VALUES (1) IF,PREJET
I LOOP INDEX (1) IF,PARAM
TIMES MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

SOURCETIMES (RS) PREJET
ATI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

PRIMARYJET AREA FOR EACH TIME (RS) PREJET
MTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

AIRCRAFTMACH NUMBERFOR EACH TIME (RS) PREJET
MTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,

PRIMARYJET MACH NUMBER FOR EACH TIME PREJET
(RS)

TTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
PRIMARYJET TOTAL TEMPERATUREFOR EACH PREJET
TIME (RS)

VTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
PRIMARYJET VELOCITYFOR EACH TIME (RS) PREJET

RSHTI MULTI-ELEMENTPARAMETERCONTAININGTHE PRE)ET
PRIMARY,_ETRATIO OF SPECIFICHEATS FOR
EACH TIME (RS)

RHOTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
PRIMARYJET DENSITYFOR EACH TIME (RS) PREJET

DETI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
PRIMARYJET EQUIVALENTDIAMETERFOR EACI4 PREJET
TIME (RS)

DHTI MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
PRIMARYJET HYDRAbLICDIAMETERFOR EACH PRFJET
TIME (RS)

CTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTSPEED OF SOUND FOR EACH TIME PREJET
(M/S),(FT/S)(RS)

RHOTA MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
AMBIENTDENSITYFOR EACH TIME (KG/M**3), PREJET
(SLUG/FT**3)(RS)

AT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET AREA FOR EACH TIME (RS) PREJET
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MT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET MACH NUMBERFOR EACH TIME PREJET
(RS)

TT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET TOTAL TEMPERATUREFOR EACH PREJET .
TIME (RS) ""

VT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET VELOCITYFOR EACH TIME (RS) PREJET

RHOT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PARAM,
SECONDARYJET DENSITYFOR EACH TIME (RS) PREJET

RSHT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
SECONDARYJET RATIO OF SPECIFICHEATS
FOR EACH TIME (RS)

DET2 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
SECONDARYJET EQUIVALENTDIAMETERFOR
EACH TIME (RS)

DHT2 MULTI-ELEMENTPARAMETERCONTAININGTHE PREJET
SECONDARYJET HYDRAULICDIAMETERFOR
EACH TIME (RS)

CA VALUE OF AMBIENTSPEED OF SOUND FOR PARAM,
TIME I (M/S),(FT/S)(RS) STNJET

RHOA VALUE OF AMBIENTDENSITYFOR TIME I PARAM,
(KG/M**3),(SLUG/FT**3)(RS) STNJET

MA VALUE OF AIRCRAFTMACH NUMBERFOR PARAM,
TIME I (RS) STNJET

AI VALUE OF PRIMARYJET AREA FOR TIME I PARAM,
(RS) STNJET

DE1 VALUE OF PRIMARYJET EQUIVALENTDIAMETER PARAM,
FOR TIME I (RS) STNJET

DHI VALUE OF PRIMARYJET HYDRAULICDIAMETER PARAM,
FOR TIME I (RS) STNJET

VI VALUE OF PRIMARYJET VELOCITYFOR TIME I PARAMo
(RS) STNJET

RH01 VALUE OF PRIMARYJET DENSITYFOR TIME I PARAM,
(RS) STNJET

T] VALUE OF PRIMARYJET TOTAL TEMPERATURE PARAM,
FOR TIME I (RS) STNJET '

MI VALUE OF PRIMARYJET MACH NUMBER FOR PARAM,
TIME I (RS) STNJET

A2 VALUE OF SECONDARYJET AREA FOR TIME I PARAM,
(RS) STNJEI

V2 VALUE OF SECONDARYJET VELOCITYFOR PARAM,
TIME I (RS) STNJET

RH02 VALUE OF SECONDARYJET DENSITYFOR PARAM,
TIME I (RS) STNJET

T2 VALUE OF SECONDARYJET TOTAL TEMPERATURE PARAM,
FOR TIME I (RS) STNJET

M2 VALUE OF SECONDARYJET MACH NUMBERFOR PARAM,
TIME I (RS) STNJET
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J

SCRNNN INDEX FOR SOURCEMEMBER NAME = I (1) PARAM, I
STNJET

STIME VALUE OF SOURCETIME FOR TIME I (RS) PARAM, I
STNJET . ,

"°i

MEMBERS- NONE

FUNCTIONS ,

I. LOAD STNJETAND SFIELDDATA UNITS IF NOT ASSIGNED.
2. EXECUTEPREJETMODULETO GET JET NOISE PARAMETERS.
3. INITIALIZESOURCETIME LOOP.
4. EXECUTESTNJETMODULEFOR EACH SOURCETIME ON FLI(FLIXXX)

UNIT MEMBER.

MODULESCALLED- PREJET 5TNJET

PROCEDURESCALLED- XPREJETXSTNJET

CALLINGPROCEDURES- NONE
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I

****PROCEDUREXABS 1PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE ABS MODULE, THIS I

i

ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME "..I
DEFAULTNAMES AS THE ORIGINALMODULE, "I

AUTHOR - DSW(L03/O0/O0) i
DSW(L03/O0/05)

INPUT
USER PARAMETERS

OL_ _IAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

ATM (TMOD) ATMOS (INPUT)

OUTPUT
USER PARAMETERS- SEE ABS MODULE

MEMBERS

OLD NAME NEW NAME

ATM (AAC ) ATMOS (OUTPUT)

LOCAL - NONE

MODULESCALLED - ABS

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- ATMDAT
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****PROCEDUREXATM

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE ATM MODULF. THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME ....
DEFAULTNAMES AS THE ORIGI_IALMODULE. "'

AUTHOR - DSW(L03/O0/O0)
DSW(L03/O0/05)

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT
HI XPI
P1 XP2
DELH XP3
NHO XP4

MEMBERS

OLD NAME NEW NAME

ATM (IN ) ATMOS (INPUT)

OUTPUT
USER PARAMETERS- SEE ATM MODULE

MEMBERS

OLD NAME NEW NAME

ATM (TMOD) ATMOS (OUTPUT)

LOCAL
USER PARAMETERS- NONE

MEMBERS

OLD NAME NEW NAME

SCRATCH(TABI) TEMP (TABLE)

MODULESCALLED - ATM

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- ATMDAT
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****PROCEDUREXCNLJET

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT !
MEMBERSAND PARAMETERSOF THE CNLJETMODULE, THIS
ALLOWSPROCEDURESTO BE WRITTENUSING THE SAME
DEFAULTNAMES AS THE ORIGINALMODULE,

AUTHOR - DSW(L03/O0/O0)
DSW(L03/O0/O5)

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

SFIELD (FREQ) ARRAY (FREQS)
SFIELD (THETA) ARRAY (THETAS)

SFIELD (PHI 1 ARRAY (PHIS
JWRCOAN(OM CNLDAT(OMS I
JWRCOAN(PDF i CNLDAT(PDFS )
JWRCOAN(Sl ) CNLDAT(SIS )
JWRCOAN(S2 ) CNLDAT(S2S )
JWRCOAN(NSF ) CNLDAT(NSFS )
JWRCOAN(ALPHA) CNLDAT(ALPHAS)
JWRCOAN(CBF ) CNLDAT(CBFS )
JWRCOAN(DIR ) CNLDAT(DIRS )
JWRCOAN(MTH ) CNLDAT(MTHS )

OUTPUT
USER PARAMETERS- SEE CNLJETMODULE

MEMBERS- NO NAME OVERRIDEREQUIREDFOR CNLJET(XXXNNN)

LOCAL - NONE

MODULESCALLED- CNLJET

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- DCNLJETTCNLJET
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****PROCEDUREXEFF

PURPOSE- TO PROVIDEALTERNATENAMEDESIGNATIONSFORTHEUNIT
MEMBERSANDPARAMETERSOF THE EFF MODULE, THIS
ALLOWSPROCEDURESTO BE WRITTENUSINGTHE SAME
DEFAULTNAMESAS THEORIGINALMODULE,

AUTHOR- DSW(L03/O0/O0
DSW(LO3100105]

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

OBSERV(COORD) OBS {LOC )
LEV (PNLT) SOUND (LEVELS)

OUTPUT
USER PARAMETERS- SEE EFF MODULE

MEMBERS

OLD NAME NEW NAME

EFF (EPNL) NOISE (EFFECT)

LOCAL - NONE

MODULESCALLED- EFF

PROCEDURESCALLED- NONE

CAI.LINGPROCEDURES- PROSGL
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***PROCEDUREXFNKAFM

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT i
MEMBERSAND PARAMETERSOF THE FNKAFMMODULE. THIS
ALLOWS PROCEDURESTO BE WRITTENWITH THE SAME "_' i

DEFAULTNAMES AS THE ORIGINALMODULE,
,I

AUTHOR - DSW(L03/OO/O0)
OSW(L03/O0/05)

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

SFIELD(FREQ ) ARRAY (FREQS)

SFIELD(THETAI ARRAY (THETAS)SFIELD(PHI ARRAY (PHIS)

OUTPUT
USER PARAMETERS- SEE FNKAFMMODULE

MEMBERS- NO NAME OVERRIDEREQUIREDFOR FNKAFM(XXXNNN)

LOCAL - NONE

MODULES CALLED- FNKAFM

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- DFNKAFMTFNKAFM
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****PROCEDUREXGECOR 1
PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT i

MEMBERSAND PARAMETERSOF THE GECOR MODULE. THIS .,_
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME ",
DEFAULTNAMES AS THE ORIGINALMODULE.

AUTHOR - DSW(L03/O0/O0)
DSW(L03/O0/05)

INPUT
USER PARAMETERS

OLD NAME NEW NAME i

IPRINT PRT I

MEMBERS i

OLD NAME NEW NAME !

SFIELD(FREQ ) ARRAY (FREQS)
SFIELD(THETA) ARRAY (THETAS)
SFIELD(PHI ) ARRAY (PHIS)

OUTPUT
USER PARAMETERS- SEE GECOR MODULE

MEMBERS- NO NAME OVERRIDEREQUIREDFOR GECOR(XXXNNN)

LOCAL - NONE

MODULES CALLED- GECOR

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- TGECORDGECOR
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PROCEDUREPROCLIB ( XGENSUP )

****PROCEDUREXGENSUP

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT i
MEMBERSAND PARAMETERSOF THE GENSUP MODULE. THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME
DEFAULTNAMES AS THE ORIGINALMODULE,

AUTHOR - DSW(L03/O0/05)

INPUT
USER PARAMETERS- SEE GENSUP HODULE

MEMBERS

OLD NAME NEW NAME

NOISE (XXXNNN) UNIT (XXXNNN)
SUPPRESS(FACTOR) FACT (MULT)

OUTPUT
USER PARAMETERS- SEE GENSUPMODULE

MEMBERS

OLD NAME NEW NAME

NOISES (XXXNNN) UNITS (XXXNNN)

LOCAL - NONE

MODULESCALLED - GENSUP

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- SDLDIR
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PROCEDUREPROCLIB ( XGETUR )

****PROCEDUREXGETUR

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE GETUR MODULE, THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME
DEFAULTNAMES AS THE ORIGINALMODULE '_" I

AUTHOR - DSW(LN3/O0/O0) i
DSW(L03/O0/O5)

INPUT I
USER PARAMETERS ]

OLD NAME NEW NAME 1

IPRINT PRT i

MEMBERS

OLD NAME NEW NAME

SFIELD(FREQ ) ARRAY (FREQS)
SFIELD(THETA) ARRAY (THETAS)
SFIELD(PHI ) ARRAY (PHIS)

OUTPUT
USER PARAMETERS- SEE GETUR MODULE

MEMBERS- NO NAME OVERRIDEREQUIREDFOR GETUR(XXXNNN)

LOCAL - NONE

MODULESCALLED- GETUR

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- DGETURTGETUR
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PROCEDUREPROCLIB( XGRA )
,I
d
I

-'****PROCEDUREXGRA iPURPDSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE INPUT
AND OUTPUT MEMBERSOF THE GRA MODULE, THIS ALLOWS i
PROCEDURESTO BE WRITTENUSING THE SAME DEFAULTNAMES
AS THE ORIGINALMODULE, "

AUTHOR - DSW(LO3/OO/O0)
WKB(L03/O0/01)

INPUT
USER PARAMETERS- SEE GRA MODULE

MEMBERS- NONE

OUTPUT
USER PARAMETERS- SEE GRA MODULE

MEMBERS

OLD NAME NEW NAME

TAB (GE ) GRA (TABLE)

LOCAL - NONE

MODULESCALLED- GRA

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- NONE
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PROCEDUREPROCLIB ( XHDNFAN)

****PROCEDUREXHDNFAN

PURPOSE- IU PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE HDNFAN MODULE, THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME
DEFAULTNAMES AS TflEORIGINALMODULE,

AUTHOR - DSW(L03/O0/O0)
DSW(L03/O0/05)

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT
I

MEMBERS

OLD NAME NEW NAME

SFIELD(FREQ ) ARRAY (FREQS)
SFIELD(THETA) ARRAY (THETAS)
SFIELD(PHI ) ARRAY (PHIS)

OUTPUT
USER PARAMETERS- SEE HDNFANMODULE

MEMBERS

OLD NAME NEW NAME

HDNFAN(XXXNNN) HDNNAM(XXXNNN)

LOCAL - NONE

MODULES CALLED- HDNFAN

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- DHDNFANTHDNFAN
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PROCEDUREPROCLIB( XLEV )

****PROCEDUREXLEV

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE LEV MODULE. THIS ....•
ALLOWS PROCEDURESTO 8E WRITTENUSING THE SAME
DEFAULTNAMES AS THE ORIGINALMODULE.

AUTHOR - DSW(L03/O0/O0)
DSW(L03/OO/05)

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

OBSERV(COORD) OBS (LOC )
SFIELD(FREQ ) FREQU (ARRAY)

OUTPUT
USER PARAMETERS- SEE LEV MODULE

MEMBERS

OLD NAME NEW NAME

LEV (PNLT) NOISE(LEVELS)

LOCAL - NONE

MODULESCALLED- LEV i

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- PROSGL
!
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PROCEDUREPROCLIB( XPREAFM)

****PROCEDUREXPRE[_!i'I

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE PREAFMMODULE. THIS
ALLOWSPROCEDURESTO BE WRITTENWITH THE SAME
DEFAULTNAMES AS THE ORIGINALMODULE.

AUTHOR - D_W(L03/O0/O0)
DSW(L03/O0/05)
MMF(LO3/O0/09)

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

FLI (FLIXXX) FLIGHT(FLIXXX)

OUTPUT

USER PARAMETERS- SEE PREAFMMODULE _

MEMBERS- NONE

LOCAL - NONE

MODULESCALLED - PREAFM

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- TFNKAFM

.I
J

J
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PROCEDUREPROCLIB ( XPRECOR

****PROCEDUREXPRECOR

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE PRECORMODULE. THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME "
DEFAULTNAMES AS THE ORIGINALMODULE,

AUTHOR - DSW(L03/O0/O0)
DSW(L03/O0/05)

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

FLI (FLIXXX) FLIGHT(FLIXXX)
ENG (COREI) ENGINE(CORIN)
ENG (CORE2) ENGINE(COROUT)

OUTPUT
USER PARAMETERS- SEE PRECORMODULE

MEMBERS- NONE

LOCAL - NONE

MODULESCALLED- PRECOR

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- TGECOR

I
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,/v PROCEDUREPROCLIB( XPREFAN)

****PROCEDUREXPREFAN

PURPOSE- TO PROVIDEALTERNATENAMEDESIGNATIONSFORTHEUNIT
MEMBERSANDPARAMETERSOF THE PREFANMODULE, THIS
ALLOWSPROCEDURESTO BE WRITTENUSINGTHE SANE
DEFAULTNAMESAS THE ORIGINALMODULE,

AUTHOR- DSW(L03/O0/O0)
DSW(L03/O0/05)
MMF(L03/O0/09)

INPUT
USERPARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

FLI (FLIXXX) FLIGHT(FLIXXX)
ENG (FAN!) ENGINE(FANIN)
ENG (FAN2) ENGINE(FANOUT)

OUTPUT
USER PARAMETERS- SEE PREFANMODULE

MEMBERS- NONE

LOCAL - NONE

MODULESCALLED- PREFAN

PROCEDURESCALLED- NONE
,I

CALLINGPROCEDURES- THDNFAN
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)I PROCEDUREPROCLIB( XPREJET)

****PROCEDUREXPREJET

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT

MEMBERSAND PARAMETERSOF THE PREJET MODULE, THIS ....
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME
DEFAULTNAMES AS THE ORIGINALMODULE,

AUTHOR - DSW(L03/O0/O0)
DSW(L03/O0/05)

INPUT
USER PARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

FLI (FLIXXX) FLIGHT(FLIXXX)
ENG (PRIM) ENGINE(ONE )
ENG (SEC ) ENGINE(TWO )

OUTPUT
USER PARAMETERS- SEE PREJET MODULE

MEMBERS - NONE

LOCAL - NONE

MODULESCALLED - PREJET i

PROCEDURESCALLED- NONE ,_

CALLINGPROCEDURES- TCNL.jETTSAESHKTSGLJETTSTNJET I

i
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PROCEDUREPROCLIB( XPRETUR)

****PRO(; _E XPRETUR

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE PRETURMODULE, THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME ....
DEFAULTNAMES AS THE ORIGINALMODULE.

AUTHOR- DSW(L03/O0/OO)
DSW(L03/O0/O5)
MMF(L03/OO/O9) "

INPUT
USERPARAMETERS

OLDNAME NEWNAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

FLI (FLIXXX) FLIGHT(FLIXXX)
ENG (TURBINE1) ENGINE(TURIN)
ENG (TURBINE2) ENGINE(TUROUT)

OUTPUT
USER PARAMETERS- SEE PRETURMODULE !

MEMBERS- NONE

LOCAL - NONE

MODULESCALLED- PRETUR

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- TGETURTSMBTUR
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PROCEDUREPROCLIB( XPRO)

****PROCEDUREXPRO

PURPOSE- TO PROVIDEALTERNATENAMEDESIGNATIONSFORTHE UNIT
MEMBERSANDPARAMETERSOF THE PROMODULF, THIS "-..
ALLOWSPROCEDURESTO BE WRITTENUSINGTHE SAME
DEFAULTNAMESAS THEORIGINALMODULE,

AUTHOR- DSW(L03/O0/O0)
DSW(L03/O0/05)

INPUT

USERPARAMETERS ]
OLDNAME NEWNAME

PROSUM PRONAM
IPRINT PRT

MEMBERS

OLD NAME NEW NAME i

ATM (TMOD) 1ATMOS (DATA)
ATM (AAC ) ATMOS (ABSORP)
GEO (GEOM) OBS ¢"ECTOR) i

FLI (FLIXXX) FLIGHI_FLIXXX) !

OUTPUT IUSERPARAMETERS- SEEPROMODULE

MEMBERS 1

OLD NAME NEW NAME

PRO (PRES) NOISE (SPEC)
t

LOCAL- NONE i

MODULESCALLED PRO 'i" i

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- PROSGL
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PROCEDUREPROCLIB( XPROSGL)
.l|

****PROCEDUREXPROSGL

PURPOSE- TO PROVIDEALTERNATENAMEDESIGNATIONSFORTHEUNIT
MEMBERSANDPARAMETERSOF PROCEDUREPROSGL, THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME "
DEFAULTNAMES AS THE ORIGINALPROCEDURE.

AUTHOR - DSW(L03/O0/O0)
DSW(L03/O0/O5)
MMF(LO3/OO/O9)

INPUT
USER PARAMETERS

OLb NAME NEW NAME

PROSUM PRONAM
IPRINT PRT

MEMBERS

OLD NAME NEW NAME

ATM (TMOD) ATMOS (DATA)
ATM (AAC) ATMOS (ABSORP)
GEO (GEOM) OBS (VECTOR)
FLI (FLIXXX) FLIGHT(FLIXXX)
FLI (PATH) FLIGHT(TRAJ )
OBSERV(COORD) OBSER (LOC )
SFIELD(FREQ ) FREQU (ARRAY)

OUTPUT
USER PARAMETERS- UNCHANGED

MEMBERS

OLD NAME NEW NAME

PRO (PRES) NOIS! (SPEC)
LEV (PNLT) NOIS2 (LEVELS)
EFF (EPNL (EFFECT)
SAELAT(EPNL I NOIS3NOTS4 (EFFECT)

LOCAL - NONE

MODULESCALLED- EFF LEV PRO SAELAT

PROCEDURESCALLED- PROSGL XEFF XLEV XPRO XSAELAT

CALLINGPROCEDURES- PROMUL
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PROCEDUREPROCLIB( XSAESHK)

****PROCEDUREXSAESHK

PURPOSE- TO PROVIDEALTERNATENAMEDESIGNATIONSFORTHE UNIT
MEMBERSANDPARAMETERSOF THE SAESHKMODULE. THIS
ALLOWSPROCEDURESTO BE WRITTENUSINGTHE SAME
DEFAULTNAMESAS THE ORIGINALMODULE.

AUTHOR- DSW(L03/O0/O0)
DSW(L03/O0/05)

INPUT
USERPARAMETERS

OLDNAME NEWNAME

]PRINT PRT

MEMBERS "

OLD NAME NEW NAME ,:

SFIELD(FREQ (FREQS)
SFIELD(THETAI ARRAYARRAY (THETAS)
SFIELD(PHI ) ARRAY (PHIS)

OUTPUT
USER PARAMETERS- SEE SAESHKMODULE

MEMBERS- NO NAME OVERRIDEREQUIREDFOR SAESHK(XXXNNN)

LOCAL * NONE

MODULESCALLED - SAESHK

PROCEDURESCALLED- NONE i

CALLINGPROCEDURES- TSAESHKDSAESHK

.,;

J
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PROCEDUREPROCLIB ( XSGLJET )
t

****PROCEDUREXSGLJET

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
M_MBERSAND PARAMETERSOF THE SGLJETMODULE, THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME
DEFAULTNAMES AS THE ORIGINALMODULE, ".

AUTHOR - DSW(L03/O0/O0)
DSW(L03/OO/05)

INPUT
USERPARAMETERS

OLDNAME NEWNAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME j
!SFIELD(FREQ ) ARRAY (FREQS)

SFIELDITHETA) ARRAY (THETAS)

SFIELD_PHI I ARRAY (PHIS)SAE IMTH SAEDAT(MTHTMP)
SAE IPDF ) SAEDAT(PDFTMP)
SAE 'NDF ) SAEDAT(NDFTMP)
SAE ISCF ) SAEDAT(SCFTMP)
SAE OM ) SAEDAT(OMTMP)
SAE (SJC ) SAEDAT(SJCTMP)

OUTPUT
USER PARAMETERS- SEE SGLJETMODULE _ 1

1

MEMBERS- NO NAME OVERRIDEREQUIREDFOR SGLJET(XXXNNN) !
I

LOCAL- NONE !

MODULESCALLED- SGLJET i

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- TSGLJETDSGLJET
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PROCEDUREPROCLIB( XSMBTUR)

**#*PROCEDUREXSMBTUR

PURPOSE- TO PROVIDEALTERNATENAMEDESIGNATIONSFORTHE UNIT
MEMBERSANDPARAMETERSOF THESMBTURMODULE, THIS
ALLOWSPROCEDURESTO BE WRITTENUSINGTHE SAME
DEFAULTNAMESAS THE ORIGINALMODULE,

AUTHOR - DSW(L03/O0/OO)
DSW(LO3/OO/05)

INPUT
USERPARAMETERS

OLD NAME NEW NAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

SFIELD(FREQ ) ARRAY (FREQS)

SFIELD{THETAI ARRAY {THETAS)SFIELD(PHI ARRAY (PHIS)

OUTPUT
USER PARAMETERS- SEE SMBTURMODULE

MEMBERS- NO NAME OVERRIDEREQUIREDFOR SMBTUR(XXXNNN)

LOCAL - NONE

MODULESCALLED - SMBTUR

PROCEDURESCALLED - NONE

CALLINGPROCEDURES- DSMBTURTSMBTUR
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PROCEDUREPROCLIB( XSTNJET)

****PROCEDUREXSTNJET

PURPOSE- TO PROVIDEALTERNATENAME DESIGNATIONSFOR THE UNIT
MEMBERSAND PARAMETERSOF THE STNJETMODULE. THIS
ALLOWS PROCEDURESTO BE WRITTENUSING THE SAME
DEFAULTNAMES AS THE ORIGINALMODULE,

AUTHOR- DSW(L03/O0/05)

INPUT
USERPARAMETERS

OLD NAME NEWNAME

IPRINT PRT

MEMBERS

OLD NAME NEW NAME

SFIELD(FREQ) ARRAY (FREQS)
SFIELD(TMETA) ARRAY (THETAS)
SFIELD(PHI ) ARRAY (PHIS)
STNTBL(JDF ) STNDAT(JDFS )

STNTBL(SDF I STNDAT(SDFS )STNTBL(FSP STNDAT(FSPS

OUTPUT
USERPARAMETERS- SEE STNJETMODUL£

MEMBERS- NONAMEOVERRIDEREQUIREDFORSTNJET(XXXNNN)

LOCAL- NONE

MODULESCALLED- STNJET

PROCEDURESCALLED- NONE

CALLINGPROCEDURES- DSTNJETTSTNJET
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6 ANOPP PERMAH_HT DATA BASE

6,1 OVERVIEW

The noise prediction methods used in ANOPP are largely empirical and

require tables nf d_a _h._ _r_ u.ed during execution, In order to provide

an efficient method of handling these tables the ANOPP permanent data bas_ . :
was developed, In addition to the data required by the functiona! modules,
standard tables of output data are available to substitute for the func-

tional modul_s which created them. ;_e of these tables would reduce costs,

The ANOPP procedure library is available and should he used when posslblea
however, there may be cases where the standard procedures are not suffi-

cient. For efficiency, additional user data and procedures can and should
be maintained with the ANOPP data bess manaqement system, There are at

present many user-defined data bases that are available to the ANOPP user,
For information concerning the user data bases the ANOPP user is referred to
the specific application.

6.2 ANOPP PERMANENT DATA BASE DESCRIPTIONS

The following table describes the data available at the time of publi-

cation of this manual. _t describes the data available for Level 03/00/00.

i r

Data unit Data member Description
i

ATMOS ABS Data table of atmospheric absorption for
ANSI standard absorption method a at standard
conditions as output by 1_ AIDS,

A_qOS SAEABS Data table.of a_aospharic absorption for SAd
ARP 866& D method at standard conditions as

output by FM ADS.

ATMOS STRD Data table of atmospheric model data for
standard conditions as required for input to
FM ABS.

ICAOSAE MTH Data table of forward velocity index as a

function of directivity angle in ds_:eas as t
described in appendix A of ARP 876. _

1
ICAOSAE NDF Data table of common logarith_ of the

normalised directivity function for circular ]

Jets as described in appendix A of ARP 876. ¢ i
I

ICAOSAE OM Data table of _et variable density e_onent as i

described in appendix A of _ 876." i

ICAOSAE PDF Data table of common logarithms of the power
deviation factor as described in appendix A of I
&RP 876. ° 1

ICAOS_ SCF Data table of StrQuhal number correction factor
as described in appendix a of ARP 876, c

aReference 3.

bRe ference 4,
cReferen_e 5.
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OF.POOR UALI ''

Data unit Data member Descriptio_t

ICAOSAE SJC Data table of normalised spectral distribution

factor as described in appendix A of ARP 875. a

JWRCOAN ALPHA Table of common logarithms of the peak Strouhal
number as described in section 4.8.7.

JWRCOAN CBF Table of overall power level benefit for
coannular nozzle as described in

section 4.8.7.

JWRCOAN DIR Table for 10 times the com.,on logarithms of

normalized directivity function for coannular
jets as function of directivity angle and
common logarithms of ratio of jet velocity to
speed of sound as described in section 4.8.7.

JWRCOAN MTH Table of forward flight effect correction as a

function of directivity angle in degrees.

JWRCOAN NSF Table of common logarithms of normalized

spectrum function as function of common
logarithm of Strouhal number and direc-
tivity angle in degrees.

JWRCOAN ON Table of jet variable density exponent as

function of common logarithm of ratio of jet
velocity to speed of sound as described in
section 4.8.7.

JWRCOAN PDF Table of common logarithms of power deviation
factor of S_Emethod as described in

section 4.8.7.

JWRCOAN $I Table of common logarithms of peak Strouhal num-

ber for first component of spectrum as func- !

tion of directivity angle and common logs- 1
rithm of ratio of jet velocity to speed of
sound as described in section 4.8.7.

JWRCOAN $2 Table of peak Strouhal number for second tom- j

portent of spectrum as function of dlrectivlty .,1
angle and common logarithm of ratio of jet
velocity to speed of sound as described in
section 4.8.7.

PROCLIB ATNDAT See section 5.2.

PROCLIB ATMSTD

PROCLIB DCNLJET

PROCLIB DFNI_FM

PROCLIB DGECgR

PROCLIB DGETU_

aRef_rence 5. t
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ORIGINAL p;,,G__L_
OF POOR QUALITY

: Data unit Data member Description
, m

PROCLZB DHDNPAN See section 5.2.

PROCLIB DSAESHK :

PROCLZB DSGLJET ".

PROCL IB DSNBTUR

PROCLIB DSTNJET

PROCLIB LISTALL

PROCLIB LISTONE I

i
PROCLIB PROXUL !

PROCLIB PROSGL

PROCL IB TCNLJET

PROCLIB TFNKAFM

PROCLIB TGECOR

PROCLIB TGETUR

PROCLIB THDNFAN

PROCLIB TSAESHK

PROCLIB TSGLJET

PRPCLIB TSMB'I_R

PROCL IB TSTNJET

PROCLIB )CABS

PROCLIB XATM

PROCLIB XCNLJET

PROCLIB XEFP

PROCLIB XPNKAPH

PROCLIB XGECOR

PROCLIB XGENSUP

PROCLIR XGETHR

PROCLIB XGRA

PROCLIB XHDNFAN

PROCLtB XLEV

PROCLIB XPREAF_

PROCLIB XPRECOR

PROCLIB XPREPAN

PROCLIB XPRPDET _P
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OF pOOR

Data unit Data member Dasorlpti_._q

PROCLIB XPRETUR See section 5.2.

PROCLZB XPRO

PROCLIB XPROSGL i "..I •

PROCLIB XSAESHK

PROCL IB XSGLJET

PROCLIB XSMBTUR - '

P
PROCLIB XSTNJET

SAE MTH Table of forward-velocity index as a functio.
of dlreotlvlty angle in degrees.

SAE NDF Table of common logarithms of normalized
dlrectivity function for circular jets as a
fuuction of (1) direetlvlty angle in degrees

and (2) common logarithm of ratio of jet
velocity to speed of sound.

SAE ON Table of jet variable-density exponent as
function of common logarithms of ratio of

jet velocity to speed of sound.

SAE PDF Table of common_logarlthms of power deviation
factor from V8 law as a function of common

logarithm of ratio of jet velocity to speed of
sound.

SAE SCF Table of Strouhal number correction factor,as
a function of ratio of jet velocity to speed
of sound and dlrectivlty angle.

SAE SJC Table of normalized spectral distribution
factor as a function of (I) common logarithm
of corrected Strouhal number, (2) ratio of jet

velocity to speed of sound, (3) direetlvlty
angle from Jet inlet in degrees, and (4) ratio
of jet temperature to ambient temperature.

SFIELD FREQ Data member containing I/3-octave-band center _1
frequencies from 50 Hz to 10 kHz.

SFIELD PHI Data member containing az4:_uthal directivity

angle in degrees most c,:_donly used. It
contains only one value, zero.

i
SFIELD THETA Data member containing polar directivity angles

in degrees most commonly used. It contains 1
the values from 20° to 170 ° in I0° increments.

STNTBL FSP Data table containing frequency shift parameter
as described in section 4.8.6. !

STNTBL SDF Data table containing shock noise spectral i

distribution factor as described in i

section 4.8.6. 1
STNTRL JDF Data table of Jet mlxlnq noise spectral

distribution factor as described in 'i
section 4.8.6,
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APPENDIX A

_t

GLOSSA'.'_ _F ANOPP TERMS AND ACRONYMS

A.I TERMS

Alternate names - The set of names, established on the EXECUTE control

statement, which corresponds to a set of reference names. ,

The set of alternate names is available for retrieval by a

functional or an executive system module during the execu-

tion of that module.

ANOPP run - One execution of ANOPP, the sequence of actions defined by a

user's card-image primary input stream.

Archive - The read-only status, established with the ARCHIVE control state-

ment, whereby the future generation of additional members on a

specified data unit is prohibited.

Checkpoint run - An ANOPP run during which a checkpoint file is built. Each

cycle generated on the file preserves a run operating envi-

ronment that may be reestablished during the initiation of

a subsequent restart run.

Control statement (CS) - One or more card images which define a particular

action to be performed by the executive system

during an ANOPP run.

DATA - The name of the data unit created by the ANOPP executive _ystem and

used to store data members created with DATA control statements

encountered in the primary input stream.

Data base - A collection of data units residing on random-access mass-

storage files or sequential library files. (See permanent data ii

base, run-life data base, and user's data base.) 1

Data element - On_ or mere words residing on a formatted data record. Its 1

da_ type and number of words are determined by the corse- 1

_onding element code in the member for,_at. I
Data member - Any member other than a procedure member or a table member.

(See member.)

Data record - An ordered set of data elements or words residing on a member.

The record may be unformatted or it may be formatted as fixed,

variable, or card image according to the member format.

Data table - A table of data available to the f_,==tional module for process-

ing. It resides on a one-record member having an internal

format corresponding to a defined data table t_pe.

Data unit - The highest level of the ANOPP data base struct_Ire that can be

referenced directly (by name) during an ANOPP run. It is a set

of named numbers and it resides alone on an external random-

access mass-storage file.

A-I
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Data unit directory (DUD) - The executive system directory containing an

entry for each data unit currently established

in a run, that is, the run-llfe data base.

Delimiter - A character on a control statement card image that terminates a

field. Special delimiters may constitute a single-character

field. The comma and space are valid delimiters on all control ....,.

statements. Specific control statements allow or require the

use of the following special delimiter charactersz ( ) = /

* and _.

Element - A word or group of words on a record. (See data element.)

Element code - The descriptor within a data member format specification used

to identify the data type of an element within the data mem-
berls records.

Established data unit - A run-llfe data unit.

2utablished file - A rotating mass-storage file or tape file assigned to the

user's job in the external system.

Executive system - The ANOPP modules that manage the sequence of processing

during a run based on the user's control statement

streams.

External control card - The card-image directives required by the external

system to define and execute a job on the host

computer.

External file - A file residing on magnetic tape or on rotating mass-storage

devices under the management of the external system,

External system - _he operating system that cont, ol? all job processing on

the host computer,

Functlonal module (FM) - A named set of one or more modules recognized by

the ANOPP executive system that performs a specific

utility or Y_olse prediction task. A functional

module is called into execution during a run with
an EXECUTE control statement,

Global dynamic storage (GDS) - A section of free core storage defined and

maintained by the executive system for stor-

age of directories and tables. It resides at

the end of a user's job field throughout the

life of an ANOPP run. Storage size is con-

trolled by an inltlallzation parameter that

may ha assigned a value with the ANOPP con-

trol statement or the RSTRT control

statement.

A-2
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Initialization parameter - Run control parameter maintained by the executive

_' system and used to initialize an ANOPP run's

operating environment. The user may assign

values with an ANOPP control statement or with

the RSTRT control statement in a restart run.

Input stream - A set of control statements that defines a sequence of

actions to occur during an ANOPP run. (See primary input "

stream and secondary input stream.)

Inserted primary input stream - A control statement stream optionall)
inserted and executed in a restart run.

P

(See primary input stream.)

Job deck - The entire card-image deck (or file) consisting of the external

control cards and primary input stream(s) required to execute an

ANOPP job.

Library file - See sequential library file.

Local dynamic storage (LDS) - A section of free core storage maintained by

the executive system that begins with the word

following the longest segment currently being

executed and ends at the start of global

dynamic storage.

Member - The lowest level of the ANOPP data base structure that can be

referenced directly (by name) during an ANOPP run. It is a logi-

cally contiguous set of records and it resides on a data unit.

Member format - A specification which describes the composition of data

records residing on a member.

Module - A FORTRAN or COMPASS subprogram that is part of the ANOPP system.

Parameter - See initialization parameter, system parameter, and user

parameter.

Permanent data base - The collection of data unit files and sequential 'I

library files established, maintained, and installed

as part of the ANOPP system.

i
Permanent file - An external file established permanently at the host com- 1

purer installation. Jl

Primary edit phase - The section of an ANOPP run when the primary input

stream is checked for correct syntax. Continuation of

the run depends on successful completion of this phase;

otherwise, an error message is written and the run is
terminated.

!

Primary input stream - The control statement card deck or card-image file

required as input to each ANOPP run. !i

1
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Procedure member - A member containing a set of card-image records called a

secondary input stream. Each record i_ a valid control

statement card image. (See secondary input stream.)

Random-access file - The type of external mass-storage file required as the
residence of an ANOPP run-life data unit. It allows

the direct addressing of the unit's members. ",

Record - An ordered set of elements or words residing on a member. _ee
data record.)

Restart run - An ANOPP run in which the RSTRT control statement i_ the first

control statement in the primary input stream. At run initia-

tion, the operating environment that existed in a prevlo,_s

ANOPP run and was preserved on an external checkpoint file is
reestablished.

Run-control parameter - An initialization or system parameter maintained by

the executive system and used to control operating

environment during an ANOPP run.

Run-life data base - All data units established in an ANOPP run at a given

point in time. Each unit resides on a separate exter-
nal random-access file and has an entry in the data

unit directory.

Run-life data unit - A data unit currently established in the run-llfe da_
has e.

Run-life member - A member residing on a run-llfe unit,

Scratch file - A temporary file on which a data unit or library that will

exist only during the current ANOPP job or run is
established.

Secondary edit phase - The section _ an ANO_I_ run when the secondary input

stream is checked for correct syntax. Continuation

of the run depends on successful completion of this

phase_ otherwise, an error message is written and the
run is terminated.

Secondary input stream - A set of valid control statements that resides on a

card-lmage procedure member and to which run pro-
cessing control may be temporarily transferred via
the execution of the CALL control statement,

Sequential library file - A sequential file (tape or mass-storage) on which

copies of run-life data units are stored with an
UNLOAD control statement and from which run-life

data units may subsequently be generated with a
LOAD control statement.

A-4
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System parameter - Run control parameter maintained by the e>:ecutive system
used to control characteristics of an ANOPP run's operat-

ing environment. They may be assigned new values repeat-

edly during a run with the SETSYS control statement.

Several system parameters may also be assiqned initial

values with the ANOPP control statement (or RSTRT control

statement in restart runs).

Table member - A member containing a one-record member corresponding to a

defined data table type.

User parameter - Array c" _._..__ _'more values which, once established,

remain: ...._; fable to the user throughout the ANOPP run.

The value(s) ,::,3a user parameter may be established or

chanqed via bLe PRRAM control statement, the EVALUATE

control state_._nt, or during the execution of a functional

modu _, The val_e(s) of a user parameter may be retrieved

durJ ,_,_functional module processing and may be tested by

the u_- with the IF control statement.

User parameter table (UPT) - A table built and maintained by the executive

system which links the user parameter name with

its current value, type, and number of
elements.

User's data base - The collection of data unit files and sequential library

files established and maintained by the user at the host

computer installation.

XRUNIT - A data unit created on a scratch file by the ANOPP executive sys-

tem. It is used during aheckpoir_: and restart ru_.s_

XSUNIT - A data unit created on a scratch file by the ANOPP executive sys-

tem. It is reserved for ANOPP executive system usage.

A.2 ACRONYMS

ANOPP Aircraft _oise Prediction Program

CS control statement

DUD data unit directory

EPNL effective perceived noise level

FM functional module

GDS global dynamlc storage

LD8 local dynamic 8torage !

OASPL overall sound pressure i_' _ I

PNL perceived noise level
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!

PNLT tone-corrected perceived noise level
,, !

r

SPL 8ound preasure level

UPT user parameter table i

i

A-6
/

O0000004-TSBIO



ORIGINALPAOEIS
OF POORQUALITY

APPENDIX B

CONTROL STATF_ENT INDEX

Control statement name Section

-1ANOPP 3 . 1 . 3 . 2
ARCHIVE 3.5•3

ATTACH 3.5 .I.I
CALL 3.9.2
CATALOG 3.5.2.1
CKPNT 3.1 0.2
CONTINUE 3.8.4

CREATE 3.5.I.2

DATA 3,7.2

DETACH 3.5.1.3
DROP 3.6.3

ENDCS 3.1.4.1.2
EXECUTE 3 . 4 •2
EVALUATE 3.3 . 3
GOTO 3.8.2
IF 3.8.3
LOAD 3.6 • 1
M['_4LIST 3.5.2.2

PARAH 3.3.2

PROCEED 3.8.5

PURGE 3.5 .I.4

RSTRT 3.10.3
SETSYS 3.2 •2

STARTCS 3.1 .4.1 .1
TABLE 3.7.3
TABL IST 3.5.2.3

TITLE 3.2 •3
UNLOAD 3.6.2
UPDATE 3.7.4.2

UPLIST 3.3 •4
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ERROR DIAGNOSTICS A_D RECOVERY TECHNIQUES

C. I INTRODUCTION

Error messages generated during an ANOPP job can be any one of the
followingl " ,

I. An external system diagnostic

2. An ANOPP functional module error message

3. An ANOPP executive system diagnostic

The diagnostics produced by the external operating system that concern
the user are usually fatal, resulting in Job termination. They often relate

to an error condition previously reported by ANOPP messages in the same

Job. Zf an ANOPP run recovery technique (discussed below) is not appropri-
ate, the user may require either local computer site assistance or personal

knowledge of the host operating system. The applicable section of appen-
dix D covers the user's host computer operating system and includes a list

of the manuals required for interrogation of external system diagnostics.

Error messages produced by specific functional modules are documented

in section 4. They report the occurrence of a condition meaningful to the

noise prediction or utility function of the executing module. Errors pro-

ducedby functional modules are nonfatal and result in subsequent run pro-
cessing (following termination of the FM) being under the control of the

JCON system parameter. (See section 3.2.) Recovery techniques discussed
below for ANOPP executive system diagnostics are also applicable for many

FM-produced error messages.
I

C.2 ANOPP _{ECUTIVE SYST_4 DIAGNOSTICS

The major executive subsystems that control ANOPP run initialization,
CS editing, and CS and FM processing phases produce diagnostics. They

report fatal errors resulting in run termination and nonfatal errors result-

ing in the current value of the JCON system parameter controlling subsequent
run processing.

All ANOPP executive system diagnostics have the following general forms

prefix (ERROR N[MBER v) *** (CALLER sysrtn) error message

where prefix identifies the executive subsystem that produced the dlagnos-

tic, v is the number of the specified system error, sysrtn is the system
subroutine that called the error processor, and error message is the

C-I I
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error condition that occurred. The diagnostics prefixes and the exeautlve

subsystems that produce them arfl:

*** RXEC ERROR - thfl executive management system

*** DBM ERROR - the data base management (DRM) member manager

*** LOAD ERROR - the DBM LOAD CS prQcesnor

*** UNLOAD ERROR - the DBM UNLOAD CS prooes3or

*** DTM ERROR - the tab],n manager system

*** XTR ERROR - the table manager system utilities

*** DSM ERROR - the dynamic storage manager

*** UPDATE ERROR - the UPDATE CS processor

*** UTILITY ERROR - the internal system utilities

*** EVALUATE ERROR - the evaluate CS processor

Most error messaqes the normal ANOPP user encounters relate to a spe-

cific condition that the user can correct through changes to his ANOPP run

input control statements and/or to his external control eardSo However,

some error messages are applicable to internal execution problems. These

are meaningful to and require the attention of a programmer maintaininq the

ANOPP system or a specific functional module° The following table lists the

executive system diagnostics and suggests recovery techniques to be used=

Executive system

diagnostics Type of error Recovery technique

*re _EC G_OR... Input stream edit phase Add or correct specific CS(CR's)
errors

Insufficient dynamic Increase Job field tenqth via external
storage area control card specification; increase

run's GDS area (controlled by initlal-
Isatlon parameter L_L} via ANOPP CS
or RSTRT CS

*** D_q ERROR... Insufficient DUD space Increase DUD si=e (controlled by initial-
t=ation parameter NRRUD} via _opp ca
or RSTI_ C8

Insufficient date table Increase DTD size (controlled by initial-
directory (DTD} space lsation parameter N&ETD} via AMOPPCS or

RSTRTCS

Insufficient dynamic Increase Job field length via externdl
storage area control card specification; fncraase

run's GDS area (controlled by inltial- i
lsation perametmr LENGL} via ANOPP ca
or RSTRT CS

Missing or erroneously Add or correct CS's and/or external con-
identified run-life trol card(s} that establish or specify
data base unit or the data base c_mponent
m_mher

Erroneous data found on Reexamins data requirements; interrogate

specified unit or content of erroneous component via
member C&TALC_CS, MEMLIST CS, or TABLIST CS

C-2
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,|ll+ll)_ltl |':q f_t *It IlllrOtr _lt:t)Vlry Iz,_hni_|OI

*** I.¢)_1 _I_H*** il_,| [Itl+l|fl+_l_n! Drill Ipa_+Q I_,_laml I11111ILIQ (,'_+llll+llie4 hy LIIIII_)+

In0_fth+tenl lJl_i ifflil In, [lilill _h fLAI+| IIIt*ql_ Via A_lilltAL

t,tllntilPtlld I_tmlern+li apptt_-ahlm +'_(+'_m) 4n,|/,_! aa¢isrnl|cnn..
fllt, da¢4 _nll, ,*i ll,_i +'isl_|il) imAlilhilehin_ ul mpi_+_ify|n_
ie_h_r i_ali rs_tofl@n|t _¢[lf_ (_$_rfiil_t rt|h-|itll

_,+_nlenl *_f llhfPlly |||ll VIa _IIIMI_alII

III I'I_III _()_l** an+| ll_@i_Irfto,l_nl dyflOm|*_ |n* feallt II _**|_flll|d _l|h v|a 1II_¢STI)a_+

fUll'el GPR ales {,'_mtrotied hy |nlttal.
i_a¢i,+nparM_m_t_r t,lOlt;l,) via AI_PP _+_
or flRTRT _',q

?AN, K ('+_and/or tal_te Col'[et,¢ appI t,'mh)++_',_ and/or dt [ect iV+I
t1+.,+r ipt t_+n card-
i_qm mat mynlaa
etrt, r_

_rrtmet_tn ¢ahte aden- Verify table re_zttr@ll_lltA _Itr.n or
tifit'atton, dpfint- _rify content _f tahla I_mber via
lion, _r ¢_ntent TAN, IR? C,_; add or t'olret, t any t'5,

directive, nr e_ternat control cmrd
e_taht_hinq or defin|nq table_ assia-
tan_ of personnel ik_tntatninq ay_ten
or functional _d_le may bid zequired

"** I)_N I_ROR,,, tnaufficient |'ore or Tnerea|e Job flea+| |@nqth Via ext_rna|
GII_,'MIS overlap control car_l ap,_¢tftcation

Otlwta Nk_t k%qNerlor diaqm_tirM _@re il_tena_d
to a_iet in mymt@a d@v_l_+plent end
debuqqlnql contact @kI_IPPnyntem _In-
tenanre p_r.onnel for ansi_tanee

tie ttpL+_TP+_RROR.,* "_e +mlS_iOll Of, Or _¢d Of ¢O['l'eCt the LIPDATEC._and/at
errorm In, uixtate t_l+riflcdtre_-tivelm)
mee_r-tev_ t and
recorJ-leve 1
Jire_-t ire(m)

insufficient et_re tnrrease %_b fie_d lenqth via external
centre| card .ql_ift_-atl_n

Rie_inq or erroneously _dt| or _-or[eet the e_ternal oontrot ear_t_,
identified run-life ¢_*a+ an+till.atedtreetive_ that e_tab-
data units and mem- liah or Identify the ,tatsec_ponenti
t_re required in the

Erroneous data found ..+l _emamtn@ ,tats requirem++t:+, tnt._rr_ate
apeoifted limitor content of erroneous ct1_lnenta via

m_t_r C&TF,Lt_ t'+q, 141_U,T._?C+%or ?At_t,_? C_

1'1 tI?ILITY KRROR,,, tnvattd or erroneoua R_check tlatar_luirem_ntm of the e_eruted
uner £_ra_tar or _1 alat_tanre fr_ AN_PP |yMt#_ or
member data type m_intenance peraonflet Ny be required
or valuoe

*** _VAt,ttk?t+ ln_l_.., invalid or erroneou_ R_eheck u_er par_t_ra
uaer l_ra_ter

The user is reminded that ANOPP checkpoint and restart processing
capabilities allow for the debugging of large ANOPP applications without

requiring re_xecution of the entire run. XTRkCE reports are printed as a

r,sult of all fatal anll some nonfatal system errors. They are intended to

help in the debugging of internal ANOPP system code and should be referenced
when the user seeks the assistance of ANOPP system maintenance personnel.
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_PPENDIX D

GUIDE TO ANOPP O_ERATING SYSTEMS

D.I OVERVIEW

This appendix presents the external control cards used to run an ANOPP

job on a particular operating system. No attempt is made to fully document

each control card; the user must either possess personal knowledge of the "'.

operating system or gain assistance from someone Eamiliar with the operating

system. In most cases reference manuals are available to provide complete

documentation of the control cards presented.

D.2 GUIDE FOR CONTROL DATA NETWORK OPERATING SYSTEM (NOS)

D.2.1 The Basic ANOPP Job Deck

The basic job deck used to run ANOPP on the Control Data NOS is pre-

sented below. The card numbers (ccl, cc2, and so forth) are used to refer-

ence the s_eciflc control cards in the discussion which follows.

ccl JOBNAME,CMIT0000,T300.

cc2 USER.

cc3 ATTACH,ANOPP.

cc4 RFL, 170000.

cc5 REDUCE(-)

cc6 ANOPP.

cc7 7-8-9 (card-deck record-separator card)

cc8 STARTCS $

: (other ANOPP control statements)

_:c9 ENDCS $

cc10 6-7-8-9 (card-deck end-of-information card) 1

ccl - The job statement is required as the first card in all NOS job
decks.

The CM parameter establishes the maximum central memory required

to run the job. ANOPP runs normally execute within a CM field

length of 170000 (octal) words. The largest run in the job
dictates the CM value. The LDS and GDS requirements of a run

often requi_e an increase in this value.

The T parameter establishes the maximum run time allowed for

the job expressed in number (octal) of compuLar central pro-

cessing seconds.

cc2 - The USER card establishes a user's run permission. It may be a

USER, ACCOUNT, or CHARGE card. _ocal site directives must be

referenced to determine which is appropriate.

cc3 - This ATTACH card establishes the job assignment of external pro-

gram file ANOPP and must precede the execution of the first ANOPP

run in the job. "'

D-I i
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cc4 to 0c6 - _es_ three cards control a load and execution of ANOPP.

_e RFL and REDUCE cards establish a central memory field

length that will remain under the control of ANOPP during
its execution.

cc7 - The record-separator card (7-8-9 multipunch in column I) I

separates the NOS control cards record (ccl to cc6) from the .

primary input stream (cc8 to ccP) required by the ANOPP run "'
executed via card cc6.

cc8 to cc9 - The user's primary input stream to the single ANOPP run
in this job.

ccl0 - The end-of-information card (6-7-8-9 multipunch in column _)

required to terminate a NOS job deck.

D.2.2 Additional NOS Control Cards

Additional NOS control uards besides those included in the basic job

deck are required when data base items residing on external files are

involved. A job deck containing multiple ANOPP runs is presented below.

The permanent and user's data base requirements reside on sequential tape

and mass-storage files a,d on random-access mass-storage files. The second

ANOPP run in the job creates a new library tape file and a new data unit

residence file that is to be permanently retained on the mass-storage

devices of the host system.

cc I NEWJOB, CM200000, T500.

cc 2 USER,

cc 3 ATTACH, ANOPP.

cc4 REQUEST (JETTAPE, VSN=NU9876,...etc )

cc 5 ATTACH, JETUNI =ANOPFI.

CC6 RFL, 170000.

cc 7 REDUCE (-) I

CC8 ANOPP. .i
CC9 RETURN, JETTAPE, JETUNI . I

cc I0 REQIIEST (NEWTAPE, VSN=NU9877,...etc )

ccl I DEFINE(JETUNIT:...etc).

cc 12 RFL, 200000.

cc I3 REDUCE (- )

CC 14 ANOPP,

cc 15 UNLOAD, NEWTAPE.

cc16 7-8-9 (card-deck record-separator card)

ccl 7 STARTCS $

cc18 LOAD/JETTAPE/ I_NIT2, UNIT3 S

cc 19 ATTACH UNITI/JETUN _/ $

cc20 CREATE FM3DATA/TEMPl/ $
cc21 EXECUTE FM2 $

cc22 7-8-9 (card-deck record-separator card)

cc23 ANOPP LENGL=9000 $

cc 24 STARTCS $

cc25 ATTACH FM3DATA/TEMPI/ $ ,i

cc26 CREATE flNIT7/JETUNIT/ $

cc27 EXECItTE FM3 $

D2
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cc28 UNLOAD/N_'T_E/ $
, cc29 6-7-8-9 [card-deck end-of-informatlon card)

cc4 - The REQUEST card assigns sequential library tape file JETTAPE.
Data units stored on the library will be loaded in the first
ANOPP run (card cc18).

cc5 - This ATTACH card assigns permanent e_ternal file ANOPFI to the

Job under a local file name JETUNI. The resident data unit UNITI
will be established in the first ANOPP run via card cc19,

cc6 to cc8 - Loads and executes the first ANOPP run. An RFL (field

length) of 170000 is specified. The primary input stream
for this run are cards 0c17 to cc21.

cc9 - The RETURN card drops the assignment of the files no longer

required in the Job.

ca10 - The REQUEST card assigns tape NEWTAPE to the job. An ANOPP

sequential library will be built on this file via cc28.

cc11 - This DEFINE card establishes a new permanent external f_.le under
the name JETUNIT. The data unit to reside on the file will be

established in the ANOPP run via card cc26 and built by func-
tional module FM3,

cc12 to cc14 - Load and execute the second ANOFP run. Because this run

requires a larger GDS area (set via card cc23) the RFL
for the job must be increased to 200000 octal words.

cc15 - The UNLOAD control card completes the external creation of the
new sequential library tape NEWTAPE.

cc17 to cc21 - The primary input stream to the first ANOPP run (executed
by card ccd) is entered.

cc20 and cc25 - Note that no external NOS control cards establish and

maintain the Job assignment of temporary file TE_PI. Its

resident data unit FM3DATA, built in the _Irst ANOPP run,

may still be accessed in the second run if the external
file name is known°

cc23 to cc28 - The primary input stream to the second ANOPP run

(executed by card cc14) is entered°
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SUMMARY OF ANOPP FUNCTIONAL MODULES FORLEVEL 03/00/00

_...

Module Module Brief Ca lling

name title description procedures
ta)

ABS Atmospheric Computes atmospheric absorption ATMDAT

Absorption coefficient as function of alti- '

Module rude and frequency using either
ANSI or SAE method

ATM Atmospheric Computes atmospheric properties as ATMDAT

Module function of altitude using hydro-
static model

CNLJET Dual Stream Predicts noise for a double stream DCNLJET

Coannular Jet coannular jet with inverted velocity TCNLJET

Noise Module profile using Russell and Pao
method

EFF Effective Computes EPNL PROMUL
Noise Module PROSGL

FLI Flight Dyna- Computes two-degree-of-freedom
namics Module take-off for aircraft

i

FNKAFM Airframe Predicts noise for airframe using DFNKAFM

Noise Module Fink method _FNKAFM

GECOR Combustion Predicts noise for combustor using DGECOR
Noise Module ShE method TGECOR

GENSUP General Applies noise suppression factor to SDLDIR

Suppression a noise table produced by any noise
Module source module

GEO Geometry Calculates source-to-observer

Module geome try

GETUR Turbine Predicts noise for turbine using DGETUR
Noise GE method TGETUR

Module

GRA Ground Computes ground effects factor

Reflection using Chien-Soroka theory (method

and Attenua- is also directly computed in the

tion Module Propagation Module)

aFor more complete descriptions of the modules and the methods used, see
reference 1.

E-I

<,

;:,,L, 00000004-TSC04



APPENDIX E

Module Module Brief calling

name title description procedures

HDNFAN Fan Noise Predicts noise for fan using the DHDNFAN
Module He Idman me thod THDNFAN

LEV Noise Levels Computes OASPL, A-welghted SPL, PROMUL

Nodule D-weighted SPL, PNL, and PNLT PROSGL .....
i LJ ,'I

PREAFM Airframe Generates noise prediction param- TFNKAFM
Noise Param- stets for airframe noise

eters Nodule

PRECOR Core Noise Generates noise prediction param- TGECOR
Parameters eters for combustion noise

Module
t , ,.... - .

PREFAN Fan Noise Generates noise prediction param- THDNFAN
Parameters eters for fan noise

Nodule

PREJET Jet Noise Generates noise prediction param- TCNLJET

Parameters stets for jet noise TSAESHK
Module TSGLJET

TSTNJET

PRETtIR Turbine Generates noise prediction param- TGETUR
Noise Param- eters for turbine noise TSMBTUR

stets Nodule
L,,

PRO Propagation Generates sound spectra at observer PROMUL

Module from source tables with appllca- PROSGL

tlon of atmospheric absorption and

ground effects

SAESHK Circular Jet Predicts shock noise using SAE DSAESHK

Shook Cell method TSAESHK

Noise Module

SGLJET Single Stream Predicts jet noise using SAE method DSGLJET
Circular Jet TSGLJET

Noise Module
m ,. .

SMBTUR Smith and Predicts turbine noise using Smith DSHBTUR
Bushell and Bushell method TSHBTUR

Turbine Noise

Nodule

STNJET Ston Jet Predicts far-fleld mean-square DSTNJET

Noise Module acoustic pressure for single TSTNJET

stream and coaxial circular jets

using Stone method

aFor more complete descriptions of the modules and the me:hods used, see

reference 1.
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